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ABSTRACT 
The Effects of a Direct Instruction 
Program in Fractions on Academic 
and Mathematics Self-Concept 
by 
William H. Lowry, Doctor of Education 
Utah State University, 1989 
Major Professor: Dr. Ron Thorkildsen 
Department: Instructional Technology 
The study investigated the effect of a videodisc­
based, teacher-controlled, direct instruction-based 
program in fractions content, on self-concept. Self­
concept was operationally defined as scores on a slightly 
modified version of Marsh's Self-Description 
Questionnaire (Marsh, 1988). A quasi-experimental, 
nonequivalent control group design was used to compare 
the self-report self-concept of two groups of upper 
elementary students (N = 337). The treatment group (n 
= 171) received instruction in fractions via the teacher­
directed, videodisc-based, Mastering Fractions program 
(Systems Impact, 1986a). The control group (n = 166) 
received their normal grade four or grade five 
mathematics program, but did not include common 
fractions. 
Differences in achievement scores provided support 
for previous findings regarding the Mastering Fractions 
xi 
program. The treatment group covariance-adjusted mean 
on a criterion-referenced test was higher than that of 
the control (5.9 standard deviations). Differences in 
achievement test scores among the treatment classes 
varied directly with the levels of program implementation 
across classes. 
The data were examined using both the student and 
the class as the unit of analysis. Using the student as 
the unit of analysis, the treatment group mathematics 
self-concept covariance-adjusted mean was 0.22 standard 
deviations above that of the control group. An analysis 
of raw gain scores yielded a standardized mean difference 
effect size between the treatment and control group 
scores of +.12. A statistically significant but small 
main effect was also noted across student pretest 
achievement levels. The posttest difference between low­
achiever means treatment versus control students is 
slightly larger than the difference between high-achiever 
means. No statistically significant interaction was 
noted between student achievement level at pretest and 
treatment condition. 
The class was also used as the unit of analysis. In 
this case the mean difference effect sizes between 
experimental groups were +0.86 (ANCOVA) and +0.34 (raw 
gain scores). 
Differences were small to moderate, but consistent 
with the study hypotheses. Recommendations are presented 
regarding future research and the use of direct 
instruction in school settings. 
xii 
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CHAPTER I 
INTRODUCTION 
Background 
Traditionally, educators have emphasized achievement 
in academic subjects as the critical outcome of 
formalized schooling. As noted by Hawley and Rosenholtz 
(1984) high student academic achievement remains the 
central goal of "good" schools. 
Chapman and McAlpine (1987) have stated that 
attitudes toward school, learning, and self as a learner 
(or self-concept*) are also important school outcomes. 
Aside from a humane concern, development of positive 
self-concept has a more pragmatic side. Low self-concept 
in and anxiety about mathematics among upper elementary 
students are related to avoidance of high-school 
mathematics courses. Later in life, students who avoid 
math classes do not have the preparation necessary to 
enter a profession that requires a math background 
(Driscoll, 1980). 
The upper-elementary and middle-school.years are 
critical times in the formation of attitudes about 
*Researchers consider self-concept (as well as
anxiety and locus of control) components of
attitude. Shavelson (in Marsh & Shavelson, 1985)
proposes that self-esteem (valuing) and self­
perception (awareness) together constitute self­
concept.
academic subjects and self as learner. In their 
respective reviews, Anttonen (1967) and Suydam (1984) 
both concluded that the upper-elementary grades are the 
most crucial levels in the development of arithmetic 
attitude. Yet, Marsh, Barnes, Cairns, and Tidman (1984) 
noted a gradual decline in attitudes toward self among 
students in upper-elementary school. 
Self-concept in mathematics at the elementary-school 
level is particularly important, because its enhancement 
may have a supportive reciprocal relationship with 
achievement. The research of several authors has 
supported such an "interactive'' relationship (Bandura, 
1977; Corno, Mitman, & Hedges, 1981; Marshall & 
Weinstein, 1984; Rowley, 1981). Findings on the 
correlation between achievement and self-concept in 
school settings support the case for this reciprocal 
relationship. In their review, Hansford and Hattie 
(1982) concluded that there is a low to moderate, 
positive correlation between self-concept ratings and 
achievement scores. 
Although a positive correlation exists, there is 
still a debate about whether one of the two variables, 
self-concept or achievement, is "causally predominant" 
over the other. In their review, Scheirer and Kraut 
(1979) noted that educational treatments designed to 
enhance self-concept do not generally promote higher 
achievement. Rather, for the elementary-school-age 
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range, achievement appears to be causally predominant 
over self-concept. If this is the case, then 
practitioners wanting to affect self-concept should use 
instructional strategies designed to increase academic 
achievement, which in turn would enhance self-concept and 
thereby support two important goals of "exemplary 
schools" (Austin, 1981; Byrne, 1984; Chapman & McAlpine, 
1987). 
Thompson (1984) stated that a "healthy self-concept 
can develop through basic skill achievement 
children cannot perform well in unstructured tasks if 
they don't possess the basic skills needed to undertake 
the task" (p. 1). He also noted that direct instruction, 
a set of instructional management strategies, "provides a 
clear focus on achievement in the basic skills . . .  "
(p. 14). Corne, Mitman, and Hedges (1981) proposed that 
direct instruction can enhance both achievement and self­
concept (see also Bandura, 1977; Cotton & Savard, 1982; 
Dawson, 1987; Rosenshine, 1979). 
The old adage, "nothing succeeds like success" is 
very true in the case of the effective school. 
Children's success in their well organized tasks can 
make them happy with school and with themselves. 
It also contributes to their academic self-esteem 
which in turn results in further learning. 
(Rosenshine, 1979, p. 17) 
Maccoby and Zellner (1970), cited in Engelmann (1980), 
note that 
Engelmann and Becker reason that it is not necessary 
to make a special effort to raise the self-esteem of 
the children; they believe that high self-esteem 
3 
will be a by-product of competence. (p. 8) 
To date, however, researchers have conducted few 
investigations of the potential effects of direct 
instruction on self-concept, anxiety, locus of control, 
attitudes toward a school subject, or attitudes toward a 
direct instruction program. Of 24 studies located 
involving some form of direct instruction, in which 
attitude was a dependent variable, only 12 reports, 
involving 6 groups of studies, considered self-concept or 
confidence. 
Four of these six considered self-concept as 
incidental to achievement results. Only two (Corno et 
al., 1981; Dil & Gotts, 1971) had self-concept as the 
primary dependent variable. In the Dil and 
Gotts study, one of the researchers acted as implementer, 
leading to results that may be confounded with 
experimenter effects. Corno et al. (1981) trained 
teachers, then measured effects on students, but did not 
report observation of the in-class treatment. Both 
groups of researchers indicate that a direct treatment 
had a positive effect on self-concept, however their work 
might be extended and strengthened with an observational 
measure of the level of direct instruction 
implementation. 
Statement of the Problem 
Positive self-concept as a learner is an important 
4 
outcome of school-based learning. Several authors have 
suggested that the use of direct instruction should 
result in positive changes in self-concept and 
mathematics skill. There are, however, few field-based 
tests of the effects of verified direct instruction on 
self-concept. Hence, at this time, it is not possible to 
determine whether direct instruction affects self-concept 
among students in upper-elementary, regular classrooms. 
Purpose 
The purpose of this study was to investigate the 
effect on upper-elementary students' self-concept when a 
videodisc-based, direct instruction program was used to 
teach fractions. The Mastering Fractions program 
(Systems Impact, 1986a) is based on the direct 
instruction model developed and documented by Engelmann 
and Carnine (1982). 
Research Hypotheses 
As a part of the investigation, the following 
hypotheses were tested. For grade-four and grade-five 
students . 
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1. There would be a low, positive correlation
between pretest scores on a standardized achievement test 
containing fractions skills and pretest ratings on a 
mathematics self-concept instrument. 
2. There would be a significant* gain in mean
ratings for the treatment group, pre- to posttest, as 
measured with a mathematics self-concept instrument. 
3. Within the treatment group, the mean mathematics
self-concept gain rating, pre- to posttest, would be 
significantly greater than the mean academic self-concept 
gain rating. 
4. The mean posttest rating of the treatment group
mathematics self-concept measure would be significantly 
greater than the mean posttest rating of a no-fractions 
control group. 
5. There would be a significant interaction between
mathematics self-concept ratings and levels of student 
achievement (high, medium, and low--based on pretest 
scores on a standardized mathematics achievement test). 
Research Questions 
In addition to the hypotheses that were based on 
prior literature, the following research questions were 
addressed. For upper-elementary students in this 
study . 
1. What is the correlation between change (pre- to
posttest) scores on an achievement test containing 
fractions skills and change ratings on a mathematics 
* Significant refers to both statistical and
practical significance. A priori levels of
statistical significance will not be set.
Probabilities will be reported and discussed.
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self-concept instrument? 
2. What is the correlation between the change
(post- to follow-up test) scores on an achievement test 
containing fractions skills and change ratings on a 
mathematics self-concept instrument? 
3. Is there a significant difference between mean
gain ratings in mathematics self-concept and mean gain 
ratings in one other area of subject-specific self­
concept within the treatment group? 
In addition to addressing these questions, we also 
investigated the extent to which the Mastering Fractions 
program was implemented according to the criteria of the 
program designers and developers. 
Parent Project 
This study was part of a larger parent study which 
was primarily concerned with teacher-student interactions 
and achievement outcomes for special education students 
in mainstreamed classrooms. The present study added the 
investigation of relationships between self-concept and 
achievement with regular education students. The two 
studies were conducted concurrently in the same 
classrooms. 
7 
CHAPTER II 
REVIEW OF THE LITERATURE 
Self-Concept and Achievement 
Recent recommendations emphasize the importance of 
positive affect in school learning. 
Motivation, mathematical self-concept, and the 
quality of peer interactions are all important 
aspects of a child's school experience that invite 
goal setting and evaluation as much as mathematical 
content does. (Driscoll, 1980, p. 52) 
To date there is still argument, however, as to what 
strategies and tactics of teaching must be employed to 
maintain optimum levels of achievement and positive self­
concept (Romberg & Carpenter, 1986). A number of authors 
have proposed that direct forms of instruction (hereafter 
referred to as direct instruction) offer promise of 
enhancing both achievement and self-concept (e.g., 
Engelmann, 1980; Rosenshine, 1979), while others argue 
that direct instruction might "inhibit the development of 
self-esteem" (Abt Associates, in Becker & Carnine, 1980, 
p. 441).
This review includes discussions of several bodies 
of research in the following order: 
1) Research and theory regarding self-concept
2) Research on "open" teaching models
3) Theory and research regarding self-efficacy
4) Research on achievement-oriented interventions
8 
5) Research regarding direct instruction and
effective teaching 
In each of the literatures I sought instructional 
components (e.g., feedback, modeling, monitoring) found 
to affect self-concept. Researchers have investigated 
the effects of a number of these instructional 
components. A number of these components are elements of 
direct instruction and, in particular, the Direct 
Instruction Model (Engelmann & Carnine, 1982). In the 
final section of the report of the review, I address 
the research concerning the combination of instructional 
components called direct instruction and the effect of 
direct instruction on self-concept. 
Self-Concept Research 
To understand the literature on direct instruction 
and self-concept, it is important to consider the basic 
research on self-concept. Several authors define self­
concept as the abstraction of self-attributes 
(Coopersmith, 1967 in Eckard, 1979) and self-esteem as 
the valuing of the self (Coopersmith, 1967 in Cassidy, 
1982). Shavelson and associates have not differentiated 
the two concepts, arguing that self-perception does not 
exist without some valuing (Marsh, Smith, Barnes, & 
Butler, 1983). Regarding the basic research on self­
concept, Shavelson, Hubner, and Stanton (1976) and Wylie 
(1974) noted inconsistencies in research findings. These 
9 
authors proposed that the inconsistencies exist because 
of the lack of a complete and uniform definition of self­
concept. 
Marsh (1988) has noted that some researchers (e.g., 
Coopersmith and Marx & Winne) argue� that preadolescent 
self-concept is unidimensional. That is, facets of self-
concept are so heavily dominated by a general factor that 
they cannot be distinguished. Marsh points out that, 
more recently, investigators (e.g., Harter, Piers and 
Harris, and Soares and Soares) have found support for a 
multidimensional interpretation of the construct. 
Shavelson, Hubner, and Stanton (1976) proposed a 
model of self-concept that is hierarchical and 
multidimensional (see Figure 1). In the Marsh/Shavelson 
Academic and 
Non-Academic 
Sell-Concept: 
Sot>areuof 
Self-Concept: 
Evaluadon or 
Behavior in 
SpecUlc 
Sltu&Uona: 
Academic 
Sell-Concept 
Gener-1 
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11 11 II II If II II II 
ti 11 11 II II ti II ti 
11 II It II ti II 
MMMMMM MM 
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: Social 
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Peera lgnillcant Pardcular Physical Phyalcal 
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It II .. .. .. .. 
II II 
MM 
Stales 
II II 
II II 
II II 
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Figure 1. The Shavelson hierarchical/multidimensional 
model of self-concept. Note. From "Self-concept: 
Validation of construct interpretations" by R. J. 
Shavelson, J. J. Hubner, & G. C. Stanton, 1976, Review of 
Educational Research, 46(3), p. 413. Copyright 1976 by 
the American Educational Research Association. Reprinted 
by permission. 
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Non-Academic Sell.Concept 
Emotional 
Sell-Concept 
model, self-concept is further defined by seven major 
features: 
* It is organized or structured, in that people
categorize the vast amount of information they
have about themselves and relate these categories
to one another.
* It is multifaceted, and the particular facets
reflect a self-referent category system adopted
by a particular individual and/or shared by a
group.
* It is hierarchical with perceptions of personal
behavior at the base moving to inferences about
self in superordinate areas (e.g., academic -
English, science, history, mathematics), and then
to inferences about oneself in general.
* The hierarchical general self-concept - the apex
of the model - is stable, but as one descends the
hierarchy, self-concept becomes increasingly
situation-specific and, as a consequence, less
stable.
* Self-concept becomes increasingly multifaceted as
the individual moves from infancy to adulthood.
* It has both a descriptive and an evaluative
aspect; individuals may describe themselves ("I
am happy") and evaluate themselves ("I do well in
mathematics").
* It can be differentiated from other constructs
such as academic achievement. (Marsh, 1988, pp. 
27-28)
The model shows that among preadolescents general 
self-concept is made up of academic and nonacademic 
facets, one level below general self-concept. 
Nonacademic self-concept may be further subdivided into 
self-concepts of physical ability, physical appearance, 
peer relations, and parent relations. Academic self­
concept is said to be composed of reading, mathematics, 
etc. and general-school facets. Thus the model has 
11 
several levels and multiple facets at all but the general 
level. Recent research has refined the model. The Self­
Description Questionnaire-I, which is based on the model, 
contains seven scales. 
Shavelson and associates (e.g., Marsh & Shavelson, 
1985) have empirically tested the model. Early research 
on their instrument (the SDO-I) investigated the 
structure of the instrument's scales. The levels and 
dimensions of the instrument retain their integrity under 
factor analysis (e.g., Shavelson & Marsh, 1986). More 
recent work has concentrated on relationships of self­
concept with other constructs (e.g., academic achievement 
and self-concept inferred by significant others and the 
effects of intervention; Marsh, 1988). 
Considering the structure of the model, treatments 
aimed at specific subject areas in a curriculum (e.g., 
mathematics) should have more impact on related subject­
specific self-concepts, less impact on academic self­
concept, and may have no impact on general or global 
self-concept. 
Self-Concept-Based Interventions 
Over the past 20 years, a number of researchers and 
educators have attempted to change academic achievement 
and self-concept in elementary school children by 
emphasis on self-concept via "open" education models 
(e.g., Giaconia & Hedges, 1982; Peterson, swing, 
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Braverman & Buss, 1981; Purkey, 1970; Puryear, 1986; 
Shavelson & Bolus, 1982). Scheirer and Kraut (1979) 
reviewed the literature concerning the effects of open­
education treatments on achievement. They noted that 
treatments designed to boost self-concept do seem to have 
some effect on self-concept but do not appear to have a 
positive effect on achievement. Walberg (1986) supported 
this conclusion in a more recent review (see also reviews 
by Canipe, 1981; Hetzel, 1980; Horwitz, 1979). 
Peterson (1979a) conducted a meta-analysis of the 
studies reviewed by Horwitz. She computed a mean 
difference effect size (between open and traditional 
methods) of -0.14 in mathematics achievement, which 
favored traditional methods. The meta-analysis yielded 
an effect size of +0.16 (in favor of open methods) on 
self-concept. In their quantitative synthesis Giaconia 
and Hedges (1982) found smaller comparative differences. 
For math achievement their average effect size was 
-0.037; for self-concept, +0.071. Thus, while
interventions that emphasize self-concept enhancement may 
improve self-concept slightly (Scheirer & Kraut, 1979), 
they do not appear to represent an advantage over 
traditional methods with regard to achievement. 
Bandura's Theory of Self-Efficacy 
Even though open approaches are aimed specifically 
at changes in self-concept, gains in self-concept for 
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students in these programs have been modest. Bandura 
(1977) proposed a theory of self-efficacy (based on 
social learning theory) that addresses this apparent 
inconsistency. His theory postulates four sources of 
efficacy expectation that might lead to enhanced self­
concept: performance accomplishments (participant 
modeling and experienced mastery), vicarious experience 
(modeling by another person), verbal persuasion, and 
emotional arousal. These sources also represent salient 
features of "diverse modes of treatment." Each provides 
information to the learner regarding efficacy of self in 
the learning task. Open instructional approaches are 
based on what Bandura calls "efficacy expectations." 
Students are encouraged emotionally and persuaded 
verbally that they can achieve, in the hope that enhanced 
achievement will result. However, 
to raise by persuasion expectations of personal 
competence without arranging conditions to 
facilitate effective performance will most likely 
lead to failures that discredit the persuaders and 
further undermine the recipients' perceived self­
efficacy. (Bandura, 1977, p.198) 
Further, if students are asked to meet a criterion 
of performance that is not valued or useful, the student 
is still left without effective performance. Nor can the 
task be so simple that little learning is occurring; 
Bandura requires the task to be a valued accomplishment. 
While 
expectation alone will not produce desired 
performance if the component capabilities are 
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lacking . . . .  Given appropriate skills and adequate 
incentives, . . .  efficacy expectations are a major 
determinant of people's choice of activities, how 
much effort they will expend, and of how long they 
will sustain effort in dealing with stressful 
situations. (Bandura, 1977, p.194) 
This is consistent with the findings cited earlier in 
this report: students who fail in upper-elementary-school 
mathematics often avoid subsequent contact with math in 
high school and college. 
On the other hand, personal experience, which 
Bandura calls "participant modeling," is "especially 
influential" in changing self-efficacy. He proposes that 
generalized, lasting changes in self-efficacy and 
behavior can best be achieved by participant methods 
using powerful induction procedures initially to 
develop capabilities, then removing external aids to 
verify (italics added) personal efficacy. 
(Bandura, 1977, p. 202) 
That is, the student requires modeling and guided 
practice before being tested on content material. 
According to Bandura's theory, it is only then that 
lasting confidence in one's self under specific 
conditions (e.g., mathematics-problem solving) can be 
instilled. 
Bandura further proposes a model for the 
reciprocal/interactive relationship between self-efficacy 
and achievement. Once skills are developed, more valid 
success attribution results (e.g., a student skilled in 
mathematics-problem solving can validly attribute her/his 
success in mathematics-problem solving to her/his own 
skill). If adequate incentive and skill mastery are 
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present and supportive attributional feedback is 
provided, the student will be motivated to persist at a 
task longer and so will achieve at an even higher level 
(Bandura, 1977; Schunk, 1982, 1983). Bandura's self­
efficacy constuct and the self-concept construct both 
incorporate a recriprocal relationship with achievement. 
Self-concept, as Shavelson defines it, is "a 
person's perceptions regarding himself or herself." 
(Marsh, 1988, p. 27). Those perceptions may be in an 
area of performance (e.g., mathematics) or an area of 
non-performance (e.g., physical appearance). Self­
efficacy is usually measured with regard to specific 
areas of performance, such as "subtraction of whole 
numbers," and is defined as: 
personal judgments of performance capabilities in a 
given domain of activity that may contain novel, 
unpredictable, and possible stressful features. 
(Bandura in Schunk, 1985, p. 208) 
Thus self-efficacy overlaps self-concept and extends 
the self-concept construct to the performance of specific 
behaviors. Figure 2 is Schunk's model of the reciprocal 
relationship between achievement and self-efficacy. 
Bandura (1977) also described a sample· treatment 
(specifically for phobias and anxieties) that is intended 
to enhance self-efficacy via participant modeling 
(successful imitation of a therapist's actions). It 
requires 
a variety of response induction aids, including 
preliminary modeling of threatening activities, 
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Student Expectancies 
Characteristics 
Aptitudes Efficacy .... 
Experiences OJ!come .� 
.... 
Task Engagement 
Variables 
Motivation 
Effort 
Persistence 
Cognitive Processing 
Educational Practices 
Instruction 
Presentation 
Strategy Training 
Performance Feedback 
Attributional Feedback 
Goal Setting 
Social Comparison 
Rewards 
Skill Development 
Efficacy Cues 
Outcomes 
Attributions 
Situational .... Circumstances 
Outcome Patterns 
Model Similarit y 
Persuader Credibility 
Figure 2. Schunk's model of the supportive 
-
interaction of performance and self-efficacy, based on 
Bandura's work. Note. From "Self-efficacy and classroom 
learning" by D. H. Schunk, 1985, April, Psychology in the 
Schools, ll, p. 210. Copyright 1985 by Clinical 
Psychology Publishing. Reprinted by permission. 
graduated tasks, enactment over graduated temporal 
intervals, joint performance with the therapist, 
protective aids to reduce the likelihood of feared 
consequences, and variation in the severity of the 
threat itself. (Bandura, Jeffery, & Wright, 1974 in 
Bandura, 1977, p. 196) 
Bandura goes on to say that the theoretical framework and 
the resulting treatment suggestions are 
generalizable beyond the psychotherapy domain to 
other psychological phenomena involving behavioral 
choices and regulation of effort in activities that 
can have adverse effects, (i.e., be threatening to 
the individual). (Bandura, 1977, p.204) 
(Participant modeling) operates through direct 
mastery experiences. (p.205). . with well defined 
performance criteria (p.203). 
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Hypotheses based on Bandura's theory of self­
efficacy have been tested in several empirical studies. 
Schunk has conducted most of these studies over the past 
ten years. He has found several components of 
instruction that appear to affect achievement and self­
concept: "proximal goal" setting, task strategies, 
verbalization of strategies, peer modeling, social 
comparison, performance feedback, performance-contingent 
rewards, and monitoring (Schunk, 1987). 
Most of Schunk's work at the elementary-school level 
has dealt with students who have learning deficits and 
are ability-grouped during the instructional component 
program, which limits the generalizability of his 
findings regarding heterogeneously grouped classes of 
regular education students. However, Schunk's work in 
self-concept does support instructional design components 
that are oriented toward enhanced achievement. 
Achievement-Oriented Interventions 
Achievement-oriented interventions are designed to 
increase performance in a content area; they do not 
necessarily address self-concept. A number of different 
instructional models have been studied for their possible 
effect on achievement. Waxman and Walberg (1982) 
reviewed reviews of "process-product" research. The 
authors summarized 19 reviews and concluded that 
cognitive cueing, motivational incentives, student 
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engagement, reinforcement, management, and classroom 
climate (see also Walberg, 1986, p. 218) are major model 
components that do affect achievement. 
Waxman and Walberg (1982) were interested in 
achievement as the dependent or product variable. A 
number of reviewers, including some of those reviewed in 
the Waxman and Walberg study, considered self-concept as 
a dependent variable. Of the achievement-oriented 
teaching models or technologies studied the most 
promising with regard to achievement and self-concept are 
mastery learning, cooperative learning, and tutoring (see 
Cohen, Kulik, & Kulik, 1982; Dawson, 1987; Guskey & 
Gates, 1986; Hartley, 1977; Slavin, 1980). Each contains 
at least a component of direct instruction (see Appendix 
A). Each model is an objectives-based form of 
instruction, in which students work toward achievement­
related goals. 
Direct Instruction and Effective Teaching 
Along with the experimental studies of instructional 
models (such as direct instruction) and model components, 
an "effective-teaching" literature has grown out of 
naturalistic classroom studies conducted during the 
last 20 years (e.g., Ebmeier & Good, 1979b; Hawley & 
Rosenholtz, 1984). A number of researchers have tested 
effective-teaching behaviors in school settings (see 
reviews by Cotton & Savard, 1982; Downes, Jensen, & 
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Johnson, 1978; Dunkin & Biddle, 1974; Gage, 1978; Good, 
1979; Good, Biddle, & Brophy, 1975; Heath & Neilson, 
1974; Medley, 1977; Rosenshine, 1977; Waxman & Walberg in 
Walberg, 1986). The results of the studies consistently 
show increases in achievement test scores of mathematics 
skills and concept development. Darch, Carnine, and 
Gersten (1983), in their study of grade four mathematics 
instruction, noted that the results of effective-teaching 
studies support a direct form of instruction. 
A series of experimental (Good & Grouws, 1979), 
quasi-experimental (e.g., Gersten & Carnine, 1982; 
Stebbins et al., 1977) and correlational (Fisher et 
al., 1980; Good & Grouws, 1977; Stallings, 1975) 
studies seem to demonstrate that when elementary 
school teachers employ the set of procedures 
typically labeled direct instruction or active 
teaching. there are consistent gains in mathematics 
achievement for their students. (p. 1) 
Edwards (1981) and Thompson (1984) pulled together 
several definitions of the broad aspects of direct forms 
of instruction as follows: 
Direct instruction includes the following critical 
aspects: Teachers 1) focus on academic goals; 2) 
create high levels of student involvement; 3) select 
instructional goals and materials and actively 
monitor student progress; 4) structure learning 
activities and include immediate academically 
oriented feedback; 5) create an environment that is 
task oriented but relaxed (Brophy, 1979). More 
explicitly, direct instruction involves frequent 
lectures, demonstrations and teacher-led discussions 
(Barr & Dreeben, 1977). Rosenshine (1979) indicates 
that direct instruction involves an academic focus, 
little choice of activity by the student, large 
group instruction being favored over small groups, 
and use of factual questions and controlled practice 
in instruction. (Edwards, 1981, p. 166) 
Good (1979) describes direct instruction as active 
teaching in which the teacher sets and articulates 
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learning goals, actively assesses student progress 
and frequently makes class presentations 
illustrating how to do assigned work. Brophy 
(1982) says that teachers engaged in direct 
instruction spend much of their time actively 
demonstrating skills, explaining concepts, 
discussing assignments and reviewing materials with 
large and small groups of students . . .  Brophy 
(1982) explains that success of direct instruction 
by suggesting that to work well independently, 
students must have both a good grasp of basic skills 
and a high level of motivation - something which no 
young children and few older students possess. 
(Thompson, 1984, p. 14) 
Rosenshine and Stevens (1986) provided more specific 
teaching processes in their operational definition 
containing the daily functions of direct instruction: 
1. Review, check previous day's work (and reteach,
if necessary) 
2. Present new content/skills
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3. Guide student practice (and check for understanding)
4. Provide feedback and correctives (and reteach, if
necessary) 
5. Provide independent student practice
6. Provide weekly and monthly reviews.
But rote following of these instructional functions does 
not guarantee that students will learn. Rosenshine and 
Stevens (1986) noted that the success of these techniques 
depends on specific ways of performing each of them. For 
example, content or skills should be presented in a clear 
and organized manner (item 2 above), haphazard 
presentation does not benefit the learner (see also 
Bandura, 1982). 
While direct instruction was observed by researchers 
studying existing effective-teaching, the Direct 
Instruction Model has evolved from a 
theoretical/empirical base. For a detailed description 
of the model see Engelmann and Carnine (1982) (also 
Becker & Carnine, 1980; Engelmann, 1980). 
The Direct Instruction Model has evolved partly 
from behavioral approaches, and as such relies to some 
degree on affective reinforcement for student achievement 
to encourage motivation (consistent with Bandura's theory 
of self-efficacy; Bandura, 1977; Gersten & Carnine, 1984; 
Joyce & Weil, 1986, p. 335). The developers of the 
Direct Instruction Model have provided specific rules for 
the presentation and practice of concept recognition and 
skill performance. That is, general definitions of 
direct forms of instruction address instructional 
management, while the Direct Instruction Model also 
provides instructional design rules and message design 
guidelines. Components of the Direct Instruction Model 
parallel the teaching behaviors derived from the 
effective-teaching studies, from the process-product 
research reviews, and from Schunk's work on self­
efficacy. Several authors have hypothesized that 
teachers who use direct instruction, and remain faithful 
to all of its specific design and implementation 
components, should be able to ensure high scholastic 
achievement in math and a self-concept-supportive 
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learning environment (e.g., Corna et al., 1981, p. 54; 
Ellis & Sabornie, 1986; Engelmann, 1980; Rosenshine & 
Stevens, 1986). 
Studies Involving Direct Instruction 
and Self-Concept 
Bandura argues that successful participant modeling, 
the major thrust of direct instruction, should produce 
enhanced self-efficacy and self-concept. But only 12 
research reports on direct-instructional models, 
representing 6 separate groups of studies, consider self­
concept or confidence. Table 1 presents elements of the 
relevant reports located during the review of the 
literature. There are 7 reports dealing with grades K­
three, disadvantaged youth (#s 1-5 & 8); 3 of high­
school, learning-disabled students (#s 9-11); 1 with 
senior-high-school, low-performing students (#12); and 
only 2 of regular education students--in third and 
seventh grade (#s 6 & 8). There are no studies of direct 
instruction that are primarily concerned with self­
concept among upper-elementary students. 
A number of concerns regarding the direct­
instruction/self-concept research surfaced during the 
review. The concerns, which guided the present research, 
fall into four categories: measurement and size of 
effect, treatment implementation, population and 
sampling, and analysis. In the first section below, the 
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Table 1. studies Investigating the Potential Effect of Direct 
Instruction on Self Concept. 
Re!11111rch Instrumentation 
Treatment 
Authors Sell-Concept Curriculum
Design U9ed Results Area 
Pre/post; Dih & Gott� Fa18.0 
1 . D �  & Gotts, 1971 Arlt metic C Pre/post Arithmetic comparison Repeated n 468 
Stallings, 1975' Post: Coopersmith NSD• Reeding & 2. comparison General SC p. 70 Math 
Stebbins et 111., Post; Coopersmith +0.71 
Reading & 
3. 1 9 7 7' comparison General SC Math 
4. 
Becker & Carnine Post; Coopersmith DI ranked 3rd Reading & 
1980' comparison General SC p. 436 Math 
5. Gersten & Carnine 
Post; Coopersmith 
DI ranked 3rd 
Reading & 
1984' comparison General SC Math 
Beady, Slavin & Pre/post; Slavin Scales 6. comparison NSD• Math 
Fennessey, 1981 No treatment General SC? 
Pre/�ost;
Modilied 
No data 7. Como, 1979 A I Coopersmi1h A l l  
n .. ,;..,.,1 sr. Reported 
Corno, Milman, & Pre/�ost; Modified 
t::S•+0.19 
8.
Hedges, 1981 A l  
Coopersmith ES•+0.46 A l l  
r .... n .. ,nl sr. Pre/post 
Pre/post; 
11.elly/Fennema 
9. Kelly, 1986+ & Sherman NSD Fractions comparison Fredi"'"" sr. 
Kelly, Carnine, 
Pre/post; 
Kelly/Fennema ES (gains) 
10. Gersten, & Grossen & Sherman about zero Fractions 
•""" comparison - sr. n ti; 
Carnine, Engelmann Pre/post; 
Kelly/Fennema ES (gains) 
11. Hofmeister, & Kelly & Sherman about zero Fractions .......... comparison - sr. p, 49 
Greater con-
Moore & Carnine Post Moore & lldence In Fractions 12. Conlidenoe 1988 Carnine problem type 
• Each of these studies reports data from the Follow Through projed.
+ Each of these studies reports data from Mastering Fractions disc-based projects 
• NSD .. no statistically significant d�lerence 
Unit of N Gnide Independent 
Analysis Size level Variable 
NE-4 3 (lowest BehavlOI' Student 
NC,.19 trackl relnlor. + DI 
Class Pre-3 DISTAR 7 1  
dis advent. Follow through 
Clau Pre-3 DISTAR 192 disadvanl. Follow through 
Class Pre-3 DISTAR -
Oisadvanl. Fonow through 
Class N'l Pre-3 
DISTAR 
Fonow Through 
7 Focused Student 307 
Re11ular Instruction 
Student & 418 
3 TIP Class 3 3  
Student 634 
Class 3 TIP 33 
H.S. Mastering Student 3 2  low Perl. Fractions 
H.S. Mastering Student 28 low Perf. Fractions 
Mastering Student 32 
H.S. 
low Perf. Fractions 
Student 29 H.S. Mastering 
low Perf. Fractions 
Primsry 
Dependent 
Variable 
Meth Achieve. 
Sell-Concept 
Achievement 
Achievement 
Achievement 
Achievement 
Math 
Achievement 
Reeding 
Achievement 
Reacfing 
Achievement 
Fraction 
Achievement 
Fraction 
Achievement 
Fraction 
Achievement 
.. 
Fraction 
Achievement 
length of 
Treatment 
5 weeks 
4 years 
4 years 
4 years 
4 years 
11 weeks 
8 months 
8 months 
8 -eks 
8 weeks 
8 weeks 
8 weeks 
l'v 
� 
... 
.. --
studies will be described briefly and differences in 
measurement and results will be discussed. In the second 
and subsequent subsections the other areas of concern 
will be addressed. 
Measurement Differences 
and Consistency of Results 
Across Studies 
The Marsh/Shavelson model presented in Figure 1 
(above) shows levels of self-concept. Marsh and 
Shavelson (1985) pointed out that interventions at lower 
hierarchical levels of self-concept may not affect higher 
levels of self-concept. Reports #1, 7, 9, 10, 11, and 12 
(Table 1) consider a math-specific treatment and a math­
specific measure of self-concept. The remaining two 
groups (reports #2, 3, 5, & 8 and #4 & 6) deal with a 
multiple-subject or curriculum-wide treatment and self­
concept at the global/general level. That is, in all of 
the research studies considered here, respective measures 
and treatments were at essentially the same level in the 
Marsh/Shavelson model; however, results vary across 
studies. 
In the four groups of studies at the subject­
specific level of self-concept, four different 
researcher-constructed or modified instruments were used 
for math/fractions self-concept measurement. Moore and 
Carnine (study #12, 1988) used a single post treatment 
question to investigate the level of confidence that 
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grade nine, ten, and eleven students had regarding ratio 
word-problem solving. The study involved two forms of 
direct instruction--ATB (Active Teaching with Basals) and 
ATCD (Active Teaching with empirically-validated 
Curriculum Design, i.e., the Mastering Fractions 
program). 
Twenty-five percent of the ATB group rated their 
ability to work ratio word problems as "not well" to 
this question. All students in the ATCD group felt 
either "O.K. or "Great" about their ability to work 
ratio word problems, compared to 75% of the ATB 
group. (Moore & Carnine, 1988, p. 34) 
While responses to this single-item questionnaire 
were consistent with hypothesized effects of direct 
instruction, the authors did not claim that self-concept 
had been affected. In their study Moore and Carnine 
(#12) were not primarily concerned with self-concept; 
they considered confidence in solving specific types of 
problems incidental to achievement. 
In a 1971 study (#1), Oil and Gotts used active 
teaching, coupled with a heavy component of 
reinforcement for achievement, for four "low-track" 
children in grade-three arithmetic. They measured the 
dependent variable with a five-point, arithmetic self­
concept instrument constructed by the authors. Oil and 
Gotts reported only the repeated measure means in self­
concept for the experimental group. The self-concept 
mean rating rises rapidly and remains near the ceiling of 
the instrument, indicating improved self-concept. The 
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results support the hypothesis that a direct form of 
instruction can be used to change self-concept. The 
authors note that they took precautions against a 
Hawthorne effect. However, they did not report data for 
the control group. 
Kelly (report #9, 1986) measured low-performing 
students' perceptions of their competence with fractions 
incidental to achievement outcomes. She compared basal 
text instructional design with that found in the 
Mastering Fractions program. Both methods employ active 
teaching, but they differ on specific instructional- and 
message-design components. Both groups indicated 
enhanced self-concept, again consistent with Bandura's 
theory (see Kelly, 1986, p. 57). Data reported were not 
sufficient to compute a mean difference effect size; 
however, Kelly did report no statistically significant 
main effect between the two direct treatments on self­
concept. 
One study investigating direct instruction (#7) 
yielded results that are inconsistent with the hypothesis 
that direct instruction will have a positive effect on 
self-concept. In their 1981 study with grade-seven 
students (#7), Beady, Slavin, and Fennessey found "no 
statistically significant" effects of a nine-week 
"Focused Instruction" math treatment (similar to direct 
instruction) on math self-concept. They measured math 
self-concept with a subscale constructed by Slavin but 
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did not provide evidence of reliability and validity for 
the instrument. As Beady et al. did not detail specifics 
regarding their instrument or results, it is not possible 
to offer specific alternative hypotheses for the results. 
In three of the four studies in which subject-specific 
self-concept measures were employed (#s 1; 7; 9, 10, 11; 
12), instrument "fakability" (see Hopkins & Stanley, 
1981) may have confounded the results. For example, in 
study #12 the use of a single-item confidence question 
regarding the types of problem taught is quite 
transparent. 
The self-concept (perception of competence) measure 
in reports #9, #10, & #11 (Kelly) consists of three items 
embedded in a six item scale that also included 
"relevance of fractions" items. The scale is a Fennema 
and Sherman instrument, modified to measure fractions 
self-concept. Both groups receive a fractions treatment, 
and respond to this self-concept-in-fractions measure. 
The measure is certainly at the "subject-specific" end of 
the Shavelson hierarchy. However, since the scale 
contains the word "fractions" in each item (Kelly, 1986, 
p. 85), students in either fractions group (treatment or
comparison) might respond to the questionnaire in a 
socially desirable way. That is, the scale is fakable. 
Fakability may also be a problem in the Dil and 
Gotts study (#1, 1971) because of the transparency of the 
arithmetic self-concept instrument in a situation in 
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which special attention and a special arithmetic program 
are obvious to the treatment group. The transparency of 
the respective instruments may account for the lack of 
statistically (and practically) significant differences 
in gain ratings between the groups in the Kelly study and 
the large positive effect in the Dil and Gotts study. 
Another hypothesis for Kelly's results (see report 
#11) exists. The Mastering Fractions group's post 
ratings are close to the six-item instrument ceiling (the 
Mastering Fractions group post mean was about five 
positive answers out of a possible six). If Kelly had 
used an instrument with a higher ceiling, she might have 
detected differences. 
The four studies of direct-instruction just 
described consider self-concept at the academic subject­
specific level. Researchers in two other groups of 
studies reported self-concept results at the global or 
general level. The Follow Through evaluations of the 
1970s (reports #2 - #5), involved the Direct Instruction 
Model as one of several treatments for disadvantaged 
students. Researchers gathered achievement and affective 
data on children progressing through school who had been 
in a number of different preschool programs. Gersten and 
Carnine (1984) reported that the Direct Instruction Model 
ranks among the top three instructional programs (out of 
nine) in both academic achievement and self-concept (see 
also Becker & Carnine, 1980; Engelmann, 1980). Stebbins 
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et al. (1977, in Darch, Gersten, & Taylor, 1987) reported 
data yielding a standardized mean difference effect size 
of about +0.71 for the effects of the Direct Instruction 
Model on self-esteem. 
To produce a significant effect on general self­
concept, the Marsh/Shavelson model requires that 
practitioners apply a treatment to all areas of the 
curriculum. Marsh, Barnes, Cairns, and Tidman (1984) 
found general self-concept to be relatively stable under 
nonintervention conditions. So, to affect global self­
concept, practitioners would have to maintain a 
curriculum-wide academic intervention over a relatively 
long period. Follow Through teams implemented the DISTAR 
(Direct Instruction Model) treatment curriculum-wide for 
four years--from kindergarten to grade three (Ferb et al. 
1977). Stebbin's et al. (1977) substantial effect size 
(+0.71) on global self-concept, following a long-term, 
multi-subject area Direct Instruction Model treatment, is 
consistent with the Marsh/Shavelson model of self-concept 
measurement. The results of the Follow Through studies, 
which are major research efforts, support the hypothesis 
that direct instruction can have a positive effect on 
self-concept when the intervention is curriculum wide and 
extended over time. 
Investigators in two of the direct-instruction/self­
concept studies reported data from the Coopersmith Self­
Esteem Inventory (Coopersmith, 1967, studies #2, 3, 5, & 
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8; #4, 6). The Coopersmith inventory addresses general 
self-concept (with academic self-concept as a seven-item 
subscale) and contains no subject-specific subscales. 
Further, recent factor analyses of the Coopersmith 
instrument have not yielded the scale factors claimed by 
the developer (Marsh & Smith, 1982, pp. 438-439). 
Corne, Mitman, and Hedges (1981) trained teachers in 
direct teaching techniques (TTP). One group of teachers 
received no TTP, a second received reading materials 
(minimum TTP), and a third received more extensive 
reading materials and an extensive workshop (maximum 
TTP). The researchers reported data from a shortened 
Coopersmith inventory at two levels of analysis--student 
and class. At the student level they reported a mean 
difference effect size between scores for the maximum TTP 
group and those for the no TTP group of +0.19; at the 
class level, an effect size of +0.49. As in the Follow 
Through studies, the Corne et al. intervention was multi­
school-subject. Some effect on general self-concept is 
consistent with the Marsh/Shavelson model. 
To summarize, several reviewers have suggested that 
the use of direct instruction is not detrimental to self­
esteem and enhances and reinforces achievement. If this 
is the case, and successful academic achievement 
contributes to positive self-concept, then the use of 
direct instruction should result in enhanced self-concept 
(Cotton & Savard, 1982; Ellis & Sabornie, 1986; 
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Engelmann, 1980; Kifer, 1975; Rosenshine & Stevens, 1986; 
Thompson, 1984). 
Among empirical researchers, few have addressed the 
possible effects of direct forms of instruction on self­
concept. Of those studies dealing specifically with 
self-concept and direct instruction, all but two (Corne 
et al., 1981, #6; Dil & Gotts, 1971, #1) measured self­
concept as incidental to achievement outcomes. 
Each of the research teams noted above implemented a 
treatment at the same hierarchical self-concept level as 
the measure on the Marsh/Shavelson model. However, none 
of the researchers cited used recent definitional 
information in basic self-concept research (i.e., the 
work of Marsh and Shavelson). Consequently, 
inconsistencies among the existing findings may have 
resulted from weak definition and instrumentation in 
several of the studies. It was particularly important in 
the present study to consider the level of treatment on 
the Marsh/Shavelson model when choosing a measure. It 
was also important to choose an instrument with an 
adequate ceiling and to take steps to control the number 
of faked responses. 
Treatment-Implementation Concerns 
In three of the groups of studies reviewed(# 6; #s 
2, 3, 4, & 5; and #8) researchers trained adults to 
provide direct instruction, then measured changes in 
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student self-concept. The researchers, however, did not 
report levels of treatment implementation. It is 
probable that treatment implementation and fidelity to a 
direct-instruction model varied across treatments in 
these groups of studies. 
Oil and Gotts (study #1) did not train implementers. 
One of the researchers acted as teacher for the 
experimental and comparison groups. Their data show a 
mean increase in measured self-concept from about 3.2 to 
about 4.8 on a five point scale over a five-week period. 
Regarding this study (#1), researcher-acting-as-teacher 
leaves the interpretation of the data open to alternative 
hypotheses regarding implementer effects, as noted by 
Barber (1973). 
Kelly (studies #9 & 10, 1986) and one other 
experimenter acted as instructors in her studies. 
Teachers switched classes half-way through the 
intervention, in an attempt to control for experimenter 
effects. However, both teachers were aware of the study 
objectives. For one experimental group, Kelly used a 
media-based, predesigned program (Mastering Fractions); 
for the comparison group, Kelly and her associate taught 
"live," using a basal text. Moore and Carnine (#12, 
1988) trained teachers to use a media-based predesigned 
program. Both of the latter studies used a program 
designed to be consistent with Engelmann and Carnine 
(1982); and both observed gains--Kelly in "fractions 
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self-concept," Moore and Carnine in "ratio-problem­
solving confidence." 
Only Kelly (#9, 1986), Moore and Carnine (#12, 
1988), and Stallings (#2, 1975) reported evidence of 
verification of the independent variable. The DISTAR 
model used in Follow Through emphasizes academic skills 
and concepts rather than direct manipulation of self­
concept variables. The model primarily addresses the 
areas of reading and math (see Becker & Carnine, 1980, 
bibliography). The Direct Instruction Model used in 
Follow Through studies is a set of well-defined teaching 
behaviors. In the field, the method could be discerned 
from other types of instruction by observation, thereby 
providing some verification of the treatment variable 
(Stallings, 1975, p. 45ff). 
The instructional design embedded in Mastering 
Fractions is the Direct Instruction Model (see Kelly, 
1986, p. 17). As such, it can (if utilized well) provide 
a particularly good example of direct and active 
teaching. Kelly (study #9, 1986) studied the use of the 
Mastering Fractions Direct-Instruction-Model program. 
She reported good consistency between the Direct 
Instruction Model and actual treatment implementation 
using the videodisc. Moore and Carnine (study #12) 
monitored the implementation periodically and took steps 
to ensure consistency with their defined treatments. 
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Use of the Mastering Fractions disc-based program 
should have provided considerably more control over 
treatment implementation than was possible in the studies 
in which researchers trained implementers in direct 
instruction techniques. However, Hasselbring, Sherwood, 
and Bransford (1986) reported that, even with the use of 
the predesigned, media-based Mastering Fractions program, 
variations in implementation occur. Thus, though the 
Direct Instruction Model may be discernible in field 
applications, its implementation may be consistent with 
or inconsistent with the specific set of techniques 
described by Engelmann and Carnine (1982). 
Population/Sampling Concerns 
Of the studies reviewed, only two consider regular 
school classrooms (Beady et al.,#7, 1981 and Corno et 
al.,#6 , 1981). These two studies, however, yield 
conflicting results. The other researchers deal with 
ability-grouped handicapped, disadvantaged, and low-track 
students. Research with direct instruction and 
homogeneous groups of children who are at risk in one way 
or another has generally yielded positive results 
(reports #1, 2, 3, 4, 5, 9-12). It could be that low­
performing students exhibit enhanced self-concept when 
they are homogeneously grouped but not when they are a 
part of a heterogeneous class (see Marsh, 1986, the "big­
fish-little-pond-effect"). If an instructional program 
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is successful at guaranteeing mastery among low­
performing students and those students have the 
opportunity to see their mastery on a test or as compared 
with more able students, then there may be some effect on 
self-concept. 
Conversely, when Peterson (1979a) reviewed literature 
on self-concept, she 
found that high ability students did better in (a) 
small-group approach than in a more direct approach 
in which students were taught as a large group and 
then worked on seat work individually (p. 47). 
That is, where self-concept is concerned, it may be that 
homogeneous grouping may, indeed, be supportive. 
On the other hand, regarding achievement, reviewers 
indicate that low-performing students earn higher 
achievement scores when they are taught with higher 
achieving students, while high-achieving students earn 
higher scores when they are homogeneously grouped (see 
Cotton & Savard, 1981; Dawson, 1987; Kulik & Kulik, 1982, 
1984; Madden & Slavin, 1983; see also Appendix A for 
excerpts from these study reports). 
Data Analysis Concerns 
Although Peterson's direct approach was traditional 
and not direct instruction, Ebmeier and Good (1979a; 
1979b) noted that effects of active teaching may indeed 
vary with types of students and types of teachers. Report 
#6 was the only one to consider the questions of 
interaction and of an appropriate level of analysis. 
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Corno et al. (#8, 1981) discovered no ATI (aptitude 
treatment interactions) for the teacher training in a 
direct approach versus no treatment. This result is not 
consistent with Peterson's review. Considering the 
research on ability grouping may help to explain the lack 
of interaction in the Corno et al. study. That is, low­
achieving students with low self-concept may have 
remained low achievers relative to other members of the 
class and thus may have retained relatively low self­
concepts. These results are consistent with Bandura's 
self-efficacy theory, and Marsh's "big-fish-little-pond 
effect." 
Corno et al. were the only researchers to report a 
two-level analysis of effects. They examined their data 
using classes and students separately as the unit of 
analysis (see Burstein, 1985 for a general discussion of 
multilevel analysis). 
Summary of the Literature Review 
Studies investigating direct instruction and self­
concept have yielded mixed results. It is possible that 
a combination of hypotheses, alternative to the treatment 
hypothesis, explains the inconsistencies. In the present 
study each of the concerns noted above was considered and 
the variables associated with these concerns were either 
controlled or measured during the study. 
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The literatures concerning process-product research, 
self-efficacy, and effective teaching all lend support to 
the hypothesis that components of the Direct Instruction 
Model can promote achievement and self-concept. Thus 
far, however, the total Direct Instructional Model has 
been tested for its effect on self-concept in only a very 
few studies. 
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CHAPTER III 
METHODS 
Research Design 
The study was conducted using a quasi-experimental, 
pretest/posttest, nonequivalent control group design. 
Figure 3 provides a graphical representation of the 
design. 
completes 
Fall treatment 
Experimental +-----,-------,--+ + + -,----------- �--� �------
pretests begins post- follow-
Fall 
Control 
treatment tests up tests 
+ + + + + 
pre -- �b-eg -i n_s _______ pos t- -be-g-,-. n_s __ c_ o_m_p�l _e _t_e s
tests control tests treatment treatment 
Figure 3. Research design for the present study. 
Students in the experimental classes were 
premeasured in October and then were started in the 
Mastering Fractions program. Control group students were 
premeasured; they then pursued their grade-appropriate 
mathematics program, which included basic operations with 
whole numbers and decimal fractions. 
No student was denied the Mastering Fractions 
treatment: the fall control group received the treatment 
during the spring of 1989 as a part of the parent study. 
When the fall treatment classes at a given site had 
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completed the 35 Mastering Fractions lessons, both the 
treatment and control groups were postmeasured. Other 
measurements from the parent project were administered at 
the same time. As soon as possible after the posttest, 
the fall control classes began the Mastering Fractions 
program. Four to six weeks after posttest, experimental 
classes were given follow-up measures. 
As can be seen in Figure 4, all classes were not 
postmeasured at the same time. Mastering Fractions is 
teacher centered but student learning paced. That is, 
Start End Start Follow-
Pretests of of Posttests of up 
MF MF MF Tests 
fall fall 
E 9-88/ 10-88 12-88 1-89/ NA 2-89/
10-88 2-89 3-89
Site 1 
C 9-88/ NA NA 1-89/ 1-89 NA
10-88 2-89
E 10-88 10-88 1-89 1-89 NA 2-89
Site 2 
C 10-88 NA NA 1-89 1-89 NA
E 10-88 11-88 1-89 1-89 NA 4-89
2-89 2-89
Site 3 
C 10-88 NA NA 1-89 1-89 NA 
2-89 3-89
Figure 4. Actual testing and treatment dates for the 
present study. 
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during the preprogram in-service training, I strongly 
urged the teachers to use the program's 80% success 
criterion, daily quizzes, seat work, and Lesson 5 through 
30 tests to determine the concepts and skills that needed 
review on a daily and weekly basis to ensure mastery. 
The rate at which students mastered the material was 
supposed to determine the pace and eventual length of the 
program for each class. This being the case, it was not 
reasonable to force all classes to finish at the same 
time. Consequently, it was not possible to administer 
the post and follow-up measures at the same times across 
all classes. Site-one experimental teachers completed 
the program just before the winter holidays in December, 
forcing the posttesting to occur after the holiday break, 
several weeks after the end of the program. Site-two 
experimental classes completed the program and were 
tested in January, 1989. One site-three experimental 
class was tested in January, the other in February. 
Research Sites 
The sites for the parent project were selected to 
represent three different environments--rural, 
suburban, and urban elementary schools. Students in 17 
classes participated in the parent research study as well 
as this study. There were 13 classes of grade-five 
students, 2 of grade four, and 2 of mixed grade­
four/five. 
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At site one, experimental classes were in one school; 
while control classes were in a second school. At site 
two, three experimental classes were in one school, one 
experimental and one control class were in a second 
school, and two control classes (both grade four) were in 
a third school. At site three, one experimental and one 
control class were in each of two schools. 
It was our intention to randomly assign treatment 
condition to classes (Campbell & Stanley, 1963), but we 
were unable to do so because of constraints at each of 
the sites. Teachers who had fourth-grade students in 
their classes, at sites two and three, chose to use the 
Fractions program during the spring quarter, after their 
students completed work in basic operations with whole 
numbers. At site one school personnel determined which 
classes would receive the Fractions program in the fall. 
Subjects 
Because the Mastering Fractions program was 
considered part of the regular curriculum, informed 
consent was not required for students to participate in 
the fractions instruction. It was necessary to obtain 
permission for the 434 students to respond to the self­
concept measure. Appendix B contains a copy of the 
parent-permission letter. We received permission for 399 
(91.9%) of the students to participate in the research 
study. During the course of the study, 62 cases were 
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lost because of transfer and illness during testing. The 
resulting sample included 337 students: 171 in the 
Mastering Fractions treatment group and 166 in the 
control group. 
The students in the study were upper elementary, 
public school students who had not received instruction 
in fractions but possessed the necessary arithmetic 
skills to perform fraction operations. The average age 
for the students in the study was about 0.5 years higher 
than those of the national average from the fall of 1986 
(U.S. Department of Education, V. Grant, personal 
communication, June 28, 1989). 
The percentage of students of Hispanic origin was 
not comparable to the national average. The percentage 
of Hispanic students nationwide is about 10.5%, while in 
the study sample it was 37.7% overall. Two of the three 
study sites had relatively large Hispanic populations. 
The third site served no children of Hispanic origin. 
Table C-1 (in Appendix C) summarizes age and ethnic 
origin for the study sample versus the national 
statistics. 
The grade equivalent scores (based on the Iowa Test 
of Basic Skills and the Comprehensive Test of Basic 
Skills) are comparable to those presented in the 
technical manuals for the instruments (see Table 2). 
The sample data differ from national census data on 
ethnic origin and slightly on age. On achievement, an 
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Table 2 
Standardized Test Means for Grade-Four and Grade-Five 
Students 
Sample 
Study 
Sample 
Standardization 
Sample 
Grade Four 
3.6 NA 
3.7 NA 
Grade Five 
4.5 5.3 
4.8 5.2 
important variable in this study, the students were 
comparable to their national grade-level cohorts. 
A test of multiplication skills, developed by the 
Mastering Fractions program developers, was used to 
determine student readiness. For children who failed to 
reach criterion (17 of 20 examples), teachers were asked 
to provide instruction and practice in multiplication 
skills, then to retest. Although the teachers worked 
with students on multiplication skills, 36.4% (63/173) of 
the students in the Mastering Fractions group did not 
reach criterion at retesting. Teachers' efforts were 
hampered somewhat because time for multiplication 
practice before the program was limited to two weeks. We 
also found that some students in the control group (where 
basic operations were emphasized) were unable to reach 
the multiplication criterion by the end of the fall 
quarter. Consequently, a number of students participated 
in the study (as experimental and as control subjects) 
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with weaknesses in multiplication skills. 
Differences between Grade-Four 
and Grade-Five Students 
Standardized mean differences between grade-four and 
grade-five students are shown in Table 3, in the first 
column of data. In this case, for a given variable 
Table 3 
Standardized Mean Pretest Differences between Groups of 
Students for Student Age, Math Achievement Grade 
Equivalent Score, and Self-Concept Ratings. 
Pretest 
Measure or 
Condition 
Age 
Pretest Grade 
Equivalent 
Score 
School 
Self-Concept 
Reading 
Self-Concept 
Math 
Self-Concept 
Grade 4 
vs. 
Grade 5 
+1.03
+0.02
-0.02
+0.20
Treatment 
vs. Control 
{Grade 5 only) 
+0.01
-0.18
+0.39
+0.01
+0.22
Treatment 
vs. Control 
{Grades 4 & 5) 
+0.50
+0.19
+0.32
-0.03
+0.23
*A "+" sign indicates that the mean for either the grade­
five or the treatment students was larger than that for
the grade-four or the control group students.
the standardized mean difference is the difference 
between the mean for the grade-five students (or the 
treatment students) and the corresponding mean for the 
grade-four students (or control students), divided by the 
pooled, pretest standard deviation of the two groups. 
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That is, differences are expressed in terms of numbers of 
standard deviations, so that the results can be compared 
independent of n-size for a given variable. 
Differences between grade levels are more than one 
standard deviation for both age and achievement-test­
grade equivalent scores, as would be expected. Gender 
was comparable (54.3% female in grade four, 53.3% female 
in grade five). Interestingly, the self-concept ratings 
show negligible differences for school and reading self­
concept but show a difference in math self-concept in 
favor of the grade-five students. Considering the 
pretest differences between the grade-four and grade-five 
students (the left-hand column Table 3), I removed the 
grade-four cases to check for pretreatment equivalence of 
the experimental and control groups when they contained 
only grade-five students. 
Equivalence of the 
Grade-Five Groups at Pretest 
Among the grade-five students gender was comparable 
across experimental groups (47% male in the treatment 
group, 44% male in the control group). The second column 
of Table 3 presents means on other variables for the 
grade-five students. 
Since pretest standardized mean differences on the 
study's primary dependent variable, math self-concept, 
changed very little (from 0.22 to 0.23) when the grade­
five students were considered by themselves, I included 
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the grade-four students in the analysis. 
Pretest Equivalence of the 
Treatment and Control Groups 
Gender was distributed about the same in the two 
groups (47% male in the experimental treatment group and 
45% male in the control group). Table 3 (column 3) shows 
the standardized mean differences between the treatment­
and control-group students when both grade-four and 
grade-five cases are included. There is a difference of 
0.23 standard deviations between the groups for math 
self-concept. There were some differences on the other 
measures, but these were considered less important 
because they did not involve the primary dependent 
variable. 
Achievement Grouping within 
the Study Sample 
I determined the pretest achievement level for each 
student, within her or his class. That is, each 
student's score on the pre-achievement test was compared 
to his or her classmates. Pretest achievement level was 
also determined for each child compared to all other 
children in the research sample. Differences were noted 
across sites. That is, one site served students who 
scored somewhat higher or lower on the preachievement 
test than another site. This is to be expected 
considering classes at two of the three sites contained 
grade-four students. Table 4 shows the distribution of 
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the scores. Such differences in scores across sites mean 
Table 4 
Pretest Achievement Grade 
Equivalent Scores across Sites 
Site 
1 
2 
3 
Mean 
5.3 
4.5 
4.0 
SD 
1.04 
1.03 
0.90 
that a given class may not contain any high-achieving 
students (when high is defined over the entire research 
sample). Therefore, analyses were conducted for each 
level of achievement within a class, which is consistent 
with Bandura's theory and Marsh's "big-fish-little-pond 
effect." Both of these ideas are based on social 
comparisons which students make between themselves and 
individuals in their immediate environment. 
Instruments 
Demographic data were provided by the teachers and 
administrators from school records, and directly from the 
students. Achievement, self-concept, and treatment 
implementation instruments are described in the following 
sections. 
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Achievement Tests 
Site-one staff administered the ITBS to students 
before the preproject meeting. Site two staff had used 
the CTBS in the past and had testing materials on hand. 
Site three staff could have taken either test--the CTBS 
was selected. We used the Form U, Level G CTBS scores 
and the Form G, Level 11 ITBS scores at pretesting and 
posttesting. The test developers for both standardized 
tests provide evidence of acceptable reliability. Each 
provides KR-20 coefficients--CTBS, 0.96 (CTB/McGraw-Hill, 
1984, p. 219; ITBS 0.93 (Hieronymus & Hoover, 1986, pp. 
94, 97). In the present study the percentage correct, 
pre- to post-correlation for the control group was +0.68 
(n = 166). 
Evidence of face and construct validity of the math 
subtests for the grade-five population is also provided 
by the test publishers (Hieronymus & Hoover, 1986 pp. 73-
162; CTB/McGraw-Hill, 1984, pp. 9-66). 
There is a relatively small number of fractions in 
each of the standardized math scales. Further, the 
fractions items tend to be in the second half of each 
subtest. The low-achieving treatment-group student may 
have so much difficulty with whole-number operations that 
she or he may not have a fair chance at the fractions 
items. Thus, a student's "fraction score" may be 
artificially low. Because of the location of the 
fractions items within the test, the overall score on a 
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complete subtest (e.g., math concepts) at posttest might 
favor the regular math curriculum control group. 
A criterion-referenced (domain-referenced) test, 
developed for previous research with Mastering Fractions, 
was also used as a measure of achievement. The test 
contains 57 items covering fractions skills and concepts. 
Since it is intended to be criterion based, there were 
low scores and low variability among scores at pretest. 
The test-retest correlation for control students is 
+0.67. Pretest scores on the instrument correlate at 
+0.56 with percentage correct scores on the ITBS and
CTBS, which is understandable considering the floor 
effect of the criterion test (see Appendix D). 
The Self-Concept Measure 
I chose the SDQ-I, because it is based on some of the 
most current research findings regarding the self-concept 
construct. Several researchers have conducted studies 
with grade-five students to test the reliabilities of the 
instrument and its scales (Marsh, Smith, Barnes, & 
Butler, 1983; Marsh, 1988). Cronbach alpha values and 
test-retest correlations reported in the SDQ Manual 
(Marsh, 1988, p. 45) are presented in Table 5 and 
compared to the values from the present study (see also 
Appendix D). Marsh notes that the moderate test-retest 
correlations over a six-month period indicate that 
systematic changes in self-concept occur during the 
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Table 5 
Reliability Correlation Coefficients 
Cronbach Alpha 
SDO Manual 
Cronbach Alpha 
present study 
Test-retest 
Correlation 
(6 months) 
SDO Manual 
Test-retest 
Correlation 
present study 
(20 days) 
Test-retest 
Correlation 
present study 
(90 days) 
school year. 
School 
0.86 
0.84 
0.54 
0.86 
0.64 
Reading Math 
0.89 0.89 
0.89 0.91 
0.61 0.68 
0.82 0.88 
0.51 0.62 
Tests of construct validity of the SDO-I have been 
conducted on a number of samples testing convergent and 
discriminant validity of the scales with good results 
(Marsh, Relich, & Smith, 1983; Marsh & Smith, 1987; 
Marsh, Smith, Barnes, & Butler, 1983). The SDO-I has 
also been tested against teacher ratings of student self­
concept (Marsh, Parker, & Smith, 1983; Marsh, Smith, & 
Barnes, 1981, 1983, 1984). Most of the development work 
has been done with Australian youth; however, more recent 
work has been done in England (Marsh & Smith, 1987). A 
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longitudinal study is underway in the United States that 
involves the SDQ, but results will not be available 
until September, 1989 (A. Gottfried, personal 
communication, June 25, 1989). Marsh and associates have 
found that self-concept is relatively stable over 
time, with some change occurring with age and over the 
school year (Marsh, 1988; Marsh, Smith, Barnes, & Butler, 
1983). 
Since each of the scales has yielded evidence of 
acceptable reliability and validity for group research, 
only the three scales directly relevant to the elementary 
school environment were administered--those directed at 
school, reading, and math self-concept. During the 
development of the SDQ-I, researchers have addressed 
potential problems of affective measurement, as described 
by Hopkins and Stanley (1981) (see Marsh, 1988). 
To determine the acceptability of the instrument for 
American students, we submitted the complete SDQ-I to a 
local principal and several elementary school teachers. 
Each individual was asked to provide impressions about 
the instrument. Of the seven original scales, the 
present study was concerned only with mathematics, 
reading, and school-related self-concepts. Several items 
within those scales, that contained the word "dumb" 
(numbers 33, 47, & 72; see Appendix E) were seen as 
potentially offensive to parents or students, although 
neither the principal nor the teachers recommended that 
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the scale be modified. A fellow staff member with public 
school experience, who was planning to use the SDO-I, 
also objected to these items. The same items were 
questioned in Marsh's cross-cultural study in England 
(Marsh & Smith, 1987). 
The negative items on the SDO-I (e.g., "I am dumb at 
mathematics.") are not scored. Rather they were included 
in the instrument to prevent response set (Marsh, 1988). 
The Psychological Corporation (current owner of the 
rights to the SDQ) was contacted to gain permission to 
delete or modify the challenged items. The resulting set 
of scales includes 35 items (see Appendix E for copies of 
the original SDQ-I, and related correspondence). Each 
positively cast item was rated on a one-to-five scale, 
with one as low (Marsh, 1988). The rating was then 
determined for each scale by summing the individual item 
ratings on the particular scale. Each scale contains 
eight items. Regarding an overall scale rating, if a 
student double-marked or failed to mark one item in a 
scale, the item mean rating was substituted for the 
missing value (Marsh, 1988, p. 11). 
Level of Implementation of the 
Mastering Fractions Program 
To realize optimal achievement gains, the program 
designers have made recommendations for the imple­
mentation of the Mastering Fractions program (Systems 
Impact, 1986a). In some experimental studies involving 
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the program, researchers acted as teachers in an attempt 
to ensure consistency with design recommendations (e.g., 
Kelly, 1986). Other researchers have trained classroom 
teachers in the use of the Mastering Fractions program 
(e.g., Hasselbring et al., 1986). Hasselbring and 
associates noted that there are differences in levels of 
implementation among teachers when implementation is 
defined relative to the recommendations of the program 
designers. These differences may be based on a teacher's 
ability and willingness to learn the recommended 
procedures, the extensiveness and quality of teacher 
training in program use, and conditions in the classroom 
during the use of the program. 
Implementation guidelines for the use of the 
Mastering Fractions program are provided in the 
Instructor's Manual to Mastering Fractions (Systems 
Impact, 1986b), Part III- page 1--Using the Videodiscs 
through Part IV- page 20--Teaching Procedures. These 
guidelines, along with suggestions made by observers 
experienced in research on the disc, and ideas derived 
from watching teachers use the program were combined in a 
printed list of suggestions for implementation which was 
given to the teachers and discussed during each in­
service training session. The suggestions address the 
preparation of the environment (including suggestions for 
seating arrangements), teacher preparation for each day's 
lesson, the teacher's introduction to the students, the 
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conduct a day's lesson, and testing procedures. The 
implementation rating form, designed specifically for the 
present study, was a duplicate of the implementation 
suggestion sheet (see Appendix F). 
I provided pre-Mastering Fractions training to the 
teachers at sites one and three just before they began to 
teach with the program and provided training to the site­
two coordinator. The site-two coordinator then trained 
the teachers prior to the beginning of the program. The 
in-service training contained information on the 
operation of equipment (with some practice), suggestions 
for use, an introduction to the materials in the 
Mastering Fractions program, and two videotaped 
demonstrations of actual classroom use of the program 
(the videotapes were left at each site for review by the 
teachers). We encouraged the teachers to use the 
videotapes and the training demonstrations as models and 
modify the disc-based program only as necessary to 
accommodate classroom limitations. Transcriptions of a 
training session are available but not included in this 
report. 
Observers for the parent project were asked to record 
their impressions of how each teacher used the program, 
by rating the degree of consistency with the suggestions 
provided during the in-service training. This was done 
by filling out the implementation rating sheet (Appendix 
F) at the end of each parent project observation. I 
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visited each classroom where the videodisc program was 
being used and also recorded my impressions of the 
implementation. Interobserver agreement, defined as 
exact agreement, yielded a percentage of total 
interobserver ratings of 75.6% overall. If defined as 
the percentage of agreement within one step on the rating 
scale, the interobserver agreement was 96.7%. See 
Appendix F for a copy of the suggestions/observation 
sheet and the percentage agreement calculations. 
At the conclusion of the study, site coordinators 
used a structured questionnaire to ask the teachers 
directly how they modified the program. The 
questionnaire provided formative information regarding 
Mastering Fractions and a second indication of how 
teachers modified recommended delivery practices. 
Appendix F also contains a copy of the post-Mastering 
Fractions teacher questionnaire. An overall consistency 
rating was generated for each teacher, based on the 
questionnaire, the implementation observations, and 
seating charts. 
Instructional Programs 
The materials required for the nonfractions control 
group were those that each control group teacher chose to 
use during the quarter. These related to whole-number 
and decimal concepts and skills. Activities included 
lectures, games, in-class seat work, quizzes, etc. 
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The Mastering Fractions program is designed to be 
presented to a heterogeneous class of students. It 
requires that a television or monitor, with a screen 
large enough to be read in all parts of the classroom, be 
placed at the front of the class. All students are 
seated facing the screen. The audio system must be clear 
and loud enough to be heard by all students. The program 
requires the Mastering Fractions videodiscs, a videodisc 
player capable of playing a level-I interactive 
videodisc, consumable student worksheets, extra paper and 
pencils, and the teacher handbook which includes answer 
keys for the seat work and tests. 
Mastering Fractions consists of 35 lessons. Lessons 
are designed to be completed in approximately 40 minutes. 
Most presentation/practice lessons began with a quiz of 
the previous lesson's learning, and each fifth lesson was 
a mastery test. Both quizzes and mastery tests were 
followed by diagnostic/remedial suggestions based on 
specific skill weaknesses manifested by the students. 
Instruction was provided by the disc at three progressive 
levels--oral response, written practice with component 
skills and concepts, and written practice with 
articulated skills and problem-solving strategies. 
Each presentation/practice lesson provided component 
concept and skill teaching, wherein the students' 
understanding was checked by the quality of their choral 
responses. If the students failed to provide an adequate 
57 
response to the program's questions, the teacher could 
encourage response or review problematic scenes. Each 
concept or component skill was a small step toward a 
problem-solving strategy. 
If most of the students were successful in their 
oral responses, the teacher allowed the program to 
proceed to written responses. Students were asked to 
work steps in problem strategies. The teacher was to 
look for 80% of the students to have success on each 
written component skill by checking a show of hands or by 
circulating among the students. If the criterion was not 
met, then remediation was to be provided immediately. 
If written practice of component skills and concepts 
was successful, students moved on to problems that 
integrated the various components (in most lessons, 
between 20 and 40 problems). This seat work was usually 
begun in class, and the teacher was asked to circulate, 
check progress, provide brief guidance to students 
experiencing difficulties, and to use this diagnosis to 
determine whether the day's lesson required review or 
remediation. 
Generally, teachers were encouraged to be positive, 
to keep the pace brisk, and to verbally reward successful 
learning. The diagnostics provided by the program were 
to be used to pace the overall program to student 
learning needs, however, even the pace of remedial work 
and help at seat work was to be brisk. That is, the pace 
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of the work was to reflect student learning needs, not 
student desires. 
Procedures 
Nine observers were hired by the parent project to 
monitor classroom interaction. They were also asked to 
describe the implementation by each teacher, using the 
form in Appendix F. These observers were trained and 
given in-class practice in a one-day workshop. I visited 
each of the three sites at least once, to observe classes 
and to check the reliability of observations. 
All classes were premeasured on achievement and 
self-concept, just before the experimental group began 
the Mastering Fractions program. Measures were conducted 
by site coordinators with the help of observers as 
assistants. Test administrators were provided written 
protocols for test administration, including-instructions 
to the students and to the administrators regarding 
conduct during the measurements. The protocols for the 
SDQ-I appear in Appendix G. They provide some protection 
against fakability. In addition, students were informed 
that their teachers would not see the completed 
instrument and were encouraged to cover their responses 
as they responded to the questions, if they chose to do 
so. Protocols for the ITBS/CTBS are in the respective 
examiner's manuals. Test administrators indicated that 
they had used the protocols. By the second test 
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administration, students were relatively familiar with 
the procedures. Observations were made throughout the 
fall, as the students progressed through the program. 
When the experimental classes at a given site had 
completed the Fractions program, all classes at that site 
were postmeasured on achievement and self-concept. Four 
to six weeks after the completion of the program, follow­
up measures were administered to all experimental-group 
students. 
Data Analysis 
Statistical Analysis 
Table 6 provides a synopsis of the analyses by 
hypothesis. A discussion of the assumptions for each of 
the statistical analyses is contained in Appendix H. All 
analyses were conducted using SPSS/PC+ (Norusis, 1986, 
1988) . 
For the analyses of variance, raw ratings of self­
concept and percentage correct on achievement were used. 
Marsh (1988) indicates that mean raw ratings on the SDQ 
scales may be compared directly. Thus, given the 
character of the SDQ scales, raw gain ratings are the 
most logical metrics to compare in hypotheses involving 
correlations of gains and differences between scales on 
the SDQ. 
The pretest mean rating of the treatment students 
was higher than that of the control students. The 
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analysis of covariance provides a somewhat liberal 
estimate of the difference between the two groups at 
posttest. Thus, a raw gain score comparison, as Kenny 
(1979) recommended, was also conducted, and results are 
discussed. 
Table 6 
Synopsis of Analyses by Hypothesis and Question 
Hypothesis 
1. There is
a low, positive 
correlation 
between pretest 
scores on a 
standardized 
achievement test 
containing 
math skills 
and pretest 
ratings on a 
mathematics 
self-concept 
instrument. 
Measures 
la. achievement: 
math battery score 
on the ITBS/CTBS 
Achievement Test 
in mathematics 
lb. mathematics 
self-concept: 
mathematics 
scale of the 
SDQ·I 
2. There is a mathematics 
significant gain in self-concept: 
mean ratings for the mathematics 
treatment group 
pre to posttest as 
measured with a
mathematics 
self-concept 
instrument. 
3. Within the 
treatment group 
the mean 
mathematics self 
scale of the 
SDQ·I 
3a. mathematics 
self-concept: 
mathematics 
scale of the 
concept gain rating, SDQ·I 
pre to post test, is 
significantly 
greater than the 
mean academic 
self-concept 
gain rating. 
3b. academic self· 
concept: academic 
rating of the 
SD Q • I 
Analysis 
Pearson product moment 
correlation between 
la and lb. CA low 
correlation is defined 
as between 0.2 and 0.4) 
directional,correlated 
t test of differences 
between means 
directional,correlated 
t test of differences 
between gain 
rating means 
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Table 6 (continued) 
Hypothesis 
4. The mean post
test rating of the
treatment
group on a
mathematics
self-concept
measure is
significantly
greater than the
mean posttest rating
of the control
group.
5. There is
a significant 
interaction 
between 
mathematics 
self-concept ratings 
and level of 
achievement. 
Measures 
mathematics self­
concept: mathe­
matics scale 
of the SDQ-1 
mathematics self­
concept: mathe­
matics scale of 
the SOQ-1 
Analysis 
analysis of covariance; 
gain score 
differences 
analysis of covariance; 
graphical analysis 
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Table 6 (continued) 
Questions 
1. \/hat is the
correlation between 
change (pre to 
posttest) scores on 
an achievement test 
on fractions skills 
and change ratings 
on a mathematics 
self-concept 
instrument? 
2. \/hat is the
correlation between 
the change (post to 
Measures 
achievement: math 
battery on the 
TBS/CTBS achievement 
test; criterion­
referenced test in 
fractions 
math self-concept: 
math scale of the 
SDQ 
Analysis 
Pearson product 
moment correlation 
between achievement 
change scores and 
math self-concept 
change ratings 
achievement: math Pearson product 
battery on the moment correlation 
ITBS/CTBS achievement between achievement 
fol low-up test) test; change scores and 
scores on an math self-concept 
achievement test on criterion-referenced change ratings 
fractions skills 
and change ratings 
on a mathematics 
self-concept 
instrument? 
3. Is there a
significant 
difference between 
gain ratings in 
mathematics self­
concept and mean 
gain ratings 
in one other 
area of subject­
specific self­
concept within the 
treatment group? 
test in fractions 
math self-
concept: mathematics 
scale of the SDQ 
math self-
concept: mathematics 
scale of the SDQ-1 
other area self­
concept: Reading 
subscale of the 
SD Q- I 
non-directional 
correlated t test 
of differences 
between mean 
raw gain 
ratings 
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To date, empirical studies investigating the 
potential effect of direct forms of instruction on self­
concept have yielded inconsistent results. The proposed 
hypotheses are, however, directional. That is, according 
to the theoretical literature, empirical research on 
components of direct instruction (e.g., Schunk's work), 
and position papers reviewed, authors predict that a 
direct instruction-based program should have positive 
effects on self-concept. 
Statistical and Educational Significance 
Student perception of self-concept is the primary 
interest of this study. Thus, it is logical to examine 
the data using "student" as the unit of analysis. 
However, students cannot be considered independent of 
their classroom environment, particularly in a study 
involving self-concept. So, as recommended by Corne et 
al. (1981), separate analyses for "student" and "class" 
units of analysis were performed. 
Levels of educational significance are considered 
more important than levels of statistical significance, 
and there is some guidance for interpreting standardized 
mean difference effect sizes. There is evidence that 
self-concept is a stable variable. Although conventional 
levels of statistical significance were considered in the 
analysis, a priori probability levels were not 
established for the hypotheses and research questions. 
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Instead, probabilities associated with a particular 
statistic are reported. Conclusions for the hypotheses 
and research questions are based primarily on measures of 
educational significance. 
Educational significance is addressed by computing a 
standardized mean difference effect size, or in the case 
of the analyses of covariance a standardized mean 
difference and an eta-squared. The standardized mean 
difference effect size between groups is the difference 
between group means divided by an estimate of the 
untreated standard deviation (which may be a pooled 
standard deviation). In the cases where gain scores were 
used, the standardized mean difference effect size is the 
difference between gain scores divided by the pooled 
estimate of the untreated, raw-score standard deviation. 
A magnitude criterion for determining the 
educational significance of the effects of direct 
instruction on self-concept could not be determined from 
the available literature regarding direct instruction, 
because of the relatively small number of studies and the 
variations in results across studies. However, studies 
involving open educational methods provide some standard 
against which to judge the results of the present study. 
Average effect sizes of open strategies on achievement 
(-0.14) and self-concept (+0.16) noted by Peterson (1979a) 
will be used in the discussion of findings. Tallmadge 
(1977) provides a more general index of effect size of 
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0.25 to 0.33 of a standard deviation, which is somewhat 
higher than Peterson's finding, but is based primarily on 
achievement measures. 
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CHAPTER IV 
RESULTS AND DISCUSSION 
Introduction 
The main body of this section of the report is 
organized by hypotheses and research questions in the 
order they are listed in Table 6. The section 
immediately following, however, deals with an objective 
of the study--to determine the level of implementation of 
the Mastering Fractions program across classes. 
Achievement and Program Implementation 
The program designers of Mastering Fractions 
emphasize that, to realize optimal achievement gains, it 
is necessary that teachers follow their program imple­
mentation suggestions. Thus, one of the objectives of 
the present study was to determine the extent to which 
the Mastering Fractions program was implemented according 
to the criteria of the program developers. Table 7 shows 
mean percentage gain scores on a fractions criterion­
referenced test for the treatment group students. The 
means are broken down by the level of program implement­
ation within the class, based on in-class observations 
and self-report teacher questionnaires. The lowest 
11 level of implementation II is no implementation, i.e. , the 
control group. 
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Table 7
Percentage Correct Means on the Criterion-Referenced 
Achievement Test by Program Im2lementation Level for the 
Treatment Grou2 
Level Pretest Posttest Gain n-size
X SD X SD X 
High 6.6 5.0 84.9 10.0 +78.3 55 
Average 11. 5 15.3 79.7 14.6 +68.2 54 
Low 8.6 11. 2 58.9 24.8 +50.3 62 
Control 10.6 10.7 9.2 10.6 -01. 4 166 
Overall 
within 
the 8.9 11.4 73.8 21. 3 +64.9 171 
treatment 
group 
As would be expected the control group scores show 
essentially no change on the fractions criterion­
referenced test from pre- to posttest. The treatment 
group means, however, show large gains (64.9 percentage 
points on the average). The treatment-control 
standardized mean difference effect size is +5.9 for 
covariance adjusted means and +6.0 for raw mean scores. 
There also appear to be clear differences among the 
means for high, average, and low levels of 
implementation. There is a 10 percentage point 
difference between the high- and average-implementation 
mean scores, and an 18-percentage-point difference 
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between the average- and the low-implementation mean 
scores. 
There were, however, differences in pretest scores 
on a standardized math achievement scale, i.e., general 
math achievement. Table 8 shows the percentage correct 
responses for the three levels of implementation in the 
treatment group condition. To determine the significance 
of the posttest criterion-referenced test differences, 
and to control to some degree for the differences in 
standardized scores at pretest, an analysis of covariance 
was run. 
Table 8 
Percentage Correct Means on the Standardized Math 
Achievement Pretest by Program Implementation Level for 
the Treatment Group 
Level Mean SD n-size
High 45.8 12.9 55 
Average 49.0 15.0 54 
Low 37.9 15.0 62 
The standardized scale scores are correlated at +0.64 
with the criterion-referenced posttest scores. The 
criterion-referenced pretest scores were correlated at 
+0.16 with the criterion-referenced posttest scores.
Both standardized achievement and criterion­
referenced achievement at pretest were used as 
covariates. Results of the analysis are presented in 
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Table 9. The effect of levels of implementation is 
statistically significant(�= 25.92; 2 < .001). The 
Table 9 
Analysis of Covariance for Posttest 
Standardized Achievement Scores using Pretest 
Scores as the Covariate 
Source of 
Variation 
Within cell 
Regression 
Constant 
Implementa-
tion Level 
Sums of Degrees Mean 
Squares of Square 
Freedom 
3.39 166 0.02 
2.04 2 1.02 
2.54 1 2.54 
1. 06 2 0.53 
F 
49.90 
124.06 
25.92 
Signif­
icance of 
the F 
<.001 
<.001 
<.001 
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eta-squared effect size, based on the adjusted means, is 
+0.12, which means that 12% of the variance in the
criterion-referenced posttest scores is associated with 
differences in implementation level. Table 10 presents the 
Table 10 
Summary of Adjusted Cell Means for the Analysis 
of Covariance 
Level of 
Implementation 
High 
Average 
Low 
Mean 
83.6% 
76.1% 
63.9% 
aqjusted cell and main effect means for the criterion­
referenced posttest scores. 
The analysis of covariance program in SPSS/PC 
supplies a statistical significance test for the 
homogeneity of regression line slopes. In this analysis, 
the lines were found to be statistically significantly 
nonparallel, which may violate one of the assumptions of 
the analysis. Glass and Hopkins (1984) state that 
(i)f this is violated, the covariance adjustment may
still improve the precision, but the meanings of the
adjusted treatment means become cloudy, and the
investigator may fail to discover the differential
treatment effects . (however) . . .  Violation of
the parallel regression slopes appears to be
inconsequential in the one-factor fixed-effects
ANCOVA for a wide variety of conditions. (pp. 503-
504)
In this study, the use of the covariates adjusts the 
means as would be expected given pretest differences on 
the covariate, and the E value is large. That is, the 
nonparallel nature of the within cell regression lines is 
not affecting the precision of the analysis 
significantly. 
Math self-concept ratings also differed with level 
of program implementation. The differences, however, 
were small (see Table 11). An analysis of covariance for 
the math self-concept ratings at posttest, using pretest 
math self-concept and pretest standardized achievement as 
covariates, yielded an E value of 1.20 (2 = 0.30), and an 
eta-squared of 0.01. Additional analyses of the math 
self-concept ratings are presented under hypotheses four 
and five, below. 
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Table 11 
Math Self-Concept Mean Ratings for the Treatment Group by 
Instructional Program Implementation Level 
Level Pretest Posttest Gain n-size
X SD X SD X 
High 31. 0 7.6 31.4 6.6 +0.4 55 
Average 31.7 7.2 31.7 6.9 +o.o 54 
Low 29.8 8.4 32.0 7.6 +2.2 62 
Control 28.9 8.5 28.8 7.7 -0.1 166 
Overall 
within 
the 30.8 7.8 31. 7 7.1 +0.9 171 
Treatment 
Group 
Hypothesis One 
There is a low, positive correlation between pretest 
scores on a standardized achievement test and pretest 
ratings on a mathematics self-concept instrument. 
Raw math self-concept ratings were used in the 
analysis (as per Marsh, 1988). The use of raw scores on 
math achievement was not possible, because two different 
standardized math achievement scales were given to the 
students--the ITBS and the CTBS. These two standardized 
tests address the same areas of achievement, but differ 
on the number of items making up the math scale. Thus, 
scores were converted to percentage correct. Table 12 
shows the correlations between scores on the two 
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Table 12 
Pearson Product-Moment Correlations between 
Achievement and Math Self-Concept Scores 
at Pretest 
Grade 
Four 
Five 
Combined 
Correlation 
+0.31
+0.32 
+0.31
n-size
52 
285 
337 
p 
< .02
< .001 
< .001 
variables by grade level. Note that the correlations 
are essentially the same in the two grades, 
substantiating the decision to use grade-four students. 
The Pearson Coefficient for all students (n = 337) 
of +0.31 indicates a low, positive relationship between 
grade equivalent test scores on math achievement and math 
scale ratings on the SDQ. The result is consistent with 
the average correlation of +0.36, found in six other 
studies (see Marsh, 1988, p. 55). In those studies, 
correlations ranged from +0.17 to +0.55. 
The correlation coefficient (i.e., +0.31) squared 
yields the coefficient of determination (r2). The value
of r2 = 0.10 is the proportion of the variance which
standardized test achievement scores and SDQ math scale 
ratings have in common. 
Hypothesis Two 
There is a significant gain in mean ratings for the 
treatment group, pre- to posttest, as measured with a 
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mathematics self-concept instrument. 
The Mastering Fractions treatment group realized 
substantial gains in fractions skills as measured by a 
criterion-referenced test (see Table 7). If an 
increase in math self-concept results from gains in 
achievement, then there should be some change in math 
self-concept ratings in this study from pre- to posttest. 
The self-concept gains realized in the present study are 
quite small (see Table 13). While the change is 
statistically significant for the treatment group, the 
effect size is +0.11, indicating a small effect. Results 
for the control group are also included, in Table 13 for 
comparison. Pretest and posttest mean ratings for the 
control group students are essentially the same. 
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Table 13 
Means. Standard Deviations. Correlation Coefficients, 
and T Test results for the Math Self-Concept 
Scores for the Treatment and Control Groups 
Research 
Group 
Pretest Posttest Gain n-size 
Mastering 
Fractions 
r = +0.66 
t = +1.91 
X SD X SD 
30.79 7.77 31. 68 7.06 
p = 0.03 (directional test) 
X 
0.89 
Standardized Mean Difference Effect Size = +0.11
(using the pooled pretest standard deviation 
of raw ratings) 
Control X SD X SD 
28.88 8.54 28.84 7.72 
r = +0.62 
t = -0.08 p = 0.47 (directional test) 
X 
-0.04
Standardized Mean Difference Effect Size = -0.005
(using the pooled pretest standard deviation 
of raw ratings) 
Hypothesis Three 
171 
166 
Within the treatment group, the mean mathematics 
self-concept gain rating, pre- to posttest, is 
significantly greater than the mean academic self-concept 
gain rating. 
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Table 14 contains the descriptive statistics of 
gain ratings for the two self-concept scales. Although 
the difference is in the predicted direction, the gains 
in both cases are small. 
Table 14 
Means, Standard Deviations, Correlation Coefficients, 
T Test results, and the Effect Size for Math Self­
Concept and Academic Self-Concept Gain Scores 
for the Treatment Group 
Instrument 
Academic 
Self-Concept 
Math 
Self-Concept 
X 
0.55 
0.89 
Gain 
SD 
4.37 
6.14 
n-size
171 
171 
r = +0.74 
t = +1.08 p = 0.14 (directional test) 
Standardized Mean Difference Effect Size = +0.05
(using the pooled pretest standard deviation 
of raw ratings) 
Considering math self-concept alone, there was a 
0.89 point mean gain out of possible 10 point gain (based 
on pretest ratings of around 30 points and a ceiling of 
40 points). If the math self-concept scale is an equal­
interval scale, this would represent about a 9% gain 
relatively near the ceiling of the instrument. If the 
SDO math scale had not had a ceiling of 40 points, the 
gain might have been more substantial. 
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Table 15 presents statistical information for the 
control group data for comparison. In the case of the 
control group there is essentially no change in math 
self-concept, while the gain in academic self-concept 
ratings is comparable to that in the treatment group. 
Table 15 
Means, Standard Deviations, Correlations Coefficients. 
T Test results. and the Effect Size for Math 
Self-Concept and Academic Self-Concept Change Scores 
for the Control Group 
Instrument 
Academic 
Self-Concept 
Math 
Self-Concept 
r = +0.76 
t = -1.57 
X SD n-size
0.52 5.01 166 
-0.04 7.11 166 
p = 0.06 (directional test) 
Standardized Mean Difference Effect Size = -0.08 
(using the pooled pretest standard deviation 
of raw ratings) 
Hypotheses Four and Five 
The mean posttest rating of the treatment group 
mathematics self-concept measure would be significantly 
greater than the mean posttest rating of a·no-fractions 
treatment-control group. 
There is a significant interaction between 
mathematics self-concept ratings and levels of student 
achievement (high, medium, and low--based on pretest 
scores on a standardized mathematics achievement test). 
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Analyses Using "Student" as 
the Unit of Analysis 
Table 16 presents the unadjusted descriptive 
statistics for the comparison. The breakdown by 
Table 16 
Unadjusted Means, Standard Deviations, and N-sizes 
for the Pre- and Posttest Measures of Math Self-Concept-­
Student as the Unit of Analysis 
Instructional Pretest 
Method by 
Achievement Level 
Mastering 
Fractions 
Group 
High 
Middle 
Low 
Control 
Group 
High 
Middle 
Low 
X 
30.79 
32.65 
30.68 
29.03 
28.88 
31. 20
30.30 
25.11 
SD 
7.77 
6.83 
7.66 
8.43 
8.54 
8.27 
7.87 
8.32 
Posttest 
X 
31. 68
33.44 
31. 56 
30.05 
28.84 
31.54 
29.80 
25.14 
SD 
7.06 
6.45 
6.40 
7.94 
7.72 
7.57 
6.94 
7.31 
achievement level is described under "Achievement 
n-size
171 
57 
57 
57 
166 
55 
55 
56 
Grouping within the study Sample" in the Methods section 
of this report. 
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Tables 17 and 18 summarize a 2 X 3 analysis of 
covariance, with math self-concept at pretest as the 
covariate. Both main effects (for achievement group 
membership and treatment group membership) were 
Table 17 
Analysis of Covariance for Posttest Math Self-Concept 
using Pretest Math Self-Concept as the Covariate--student 
as the Unit of Analysis 
Source of Sums of Degrees Mean F Signif-
Variation Squares of Square icance 
Freedom the F 
Within cell 10526.82 330 31.90 
Regression 6263.42 1 6263.42 196.35 <.001 
Constant 4180.90 1 4180.90 131.06 <.001 
RGROUP* 268.22 1 268.22 8.41 .004 
ACH 260.83 2 130.41 4.09 .018 
RGROUP BY ACH 40.57 2 20.28 .64 .530 
* RGROUP = Treatment group membership
ACH = Achievement level 
Table 18 
Summary of Adjusted Cell Means for the Analysis 
of Covariance--Student as the Unit of Analysis 
Research 
Group 
Treatment 
Control 
Main 
Effect 
Pretest Achievement 
Level 
High Middle Low 
31.89 31.09 30.49 
30.79 29.54 27.74 
31. 34 30.32 29.12 
Main 
Effect 
31.16 
29.36 
of 
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statistically significant (achievement group--E = 4.09, 2 
< .02; treatment group--E = 8.41, Q < .01). 
The graphical representation of the data broken down 
by achievement group (Figure 5) does show some 
convergence toward the high-achiever end of the graph. 
32 
26 
Low Middle High 
Achievement Level 
0 Treatment 
• Control
Figure 5. Adjusted treatment and control posttest 
math self-concept mean ratings by achievement level at 
pretest. 
That is, the low-achiever's adjusted means show more of a 
difference between treatment/control groups than do the 
high students. No statistically significant interaction 
was found, however, which is consistent with the 
graphical analysis. 
Considering the relatively large n-sizes (treatment--
171; control--166), a small difference between groups can 
result in a statistically significant result. To examine 
the practical significance of the difference between 
treatment group means, a mean difference effect size 
between the Mastering Fractions group mean and the 
control group mean was computed. The standard deviation 
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used in this calculation was the untreated groups 
standard deviation of the ratings at pre- and posttest. 
The resulting covariance adjusted mean difference effect 
size for treatment/control groups is +0.22, indicating a 
small positive effect related to treatment group 
membership. The obtained value is near the lower limit 
of the Joint Dissemination Review Panel figure of 0.25 
noted earlier (Tallmadge, 1977). 
However, the +0.22 value may be an overestimation. 
The pretest math self-concept ratings for the treatment 
group were higher than those of the control group. The 
ANCOVA procedure underadjusts the posttest ratings in 
this situation, which may make the statistical test 
liberal, and may provide an inflated estimate of the 
effect size. Kenny (1979) argues that the most 
appropriate analysis in a quasi-experimental study is 
that of raw mean gain differences, assuming that standard 
deviations remain consistent from pre- to posttest. 
The standard deviations in Table 16 above are 
relatively consistent, as indicated by an F-max test. 
When the raw gain ratings were computed from the tabled 
values, a standardized mean difference effect size of 
+0.12 (t = +1.29; probability = +0.2; in favor of the
treatment group data) was obtained. The mean math self­
concept ratings are near the instrument ceiling. This 
condition may be suppressing the gains, making the raw­
gain-rating effect size somewhat conservative. It is 
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assumed that the true value of the effect size for this 
type of analysis falls between the two values computed, 
the educational effect should be considered small. 
Another indication of educational significance can 
be derived by simple examination of Figure 5 and Table 
18, above. The posttest adjusted mean rating for the 
treatment group low achievers is at essentially the same 
level as the mean for untreated high achievers. 
Analyses Using the "Class" as 
the Unit of Analysis 
When the class is considered the unit of analysis, 
the degrees of freedom are reduced substantially (n = 337 
to n =  17) Consequently, the probability level 
associated with the mean differences between the 
experimental groups increases from .002 to .047. The 
mean difference effect size is larger than when 
considering the student as the unit of analysis, 
primarily because of the substantially reduced standard 
deviation. Table 19 shows the unadjusted means for the 
analysis. Note that classes were not broken down by 
achievement level; the analyses were conducted as a 
simple ANCOVA using the two-level factor--experimental 
condition. Also note that slight differences in the 
means between the two analyses are because of rounding in 
the calculations. 
Table 20 shows a summary of the ANCOVA. The 
covariance adjusted means were 31.67 for the treatment 
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Table 19 
Unadjusted Raw Means, standard Deviations, and N-sizes 
for the Pre- and Posttest Math Self-Concept Measures; 
Class as the Unit of Analysis 
Experimental 
Group 
Treatment 
Control 
Table 20 
Pretest 
X 
30.93 
28.82 
SD 
2.21 
1.60 
Posttest 
X 
31.67 
28.95 
SD 
1.59 
1. 72
n-size
9 
8 
Analysis of Covariance for Posttest Math Self-Concept 
using Pretest Math Self-Concept as the Covariate--Class 
as the Unit of Analysis 
Source of Sums of Degrees Mean F Signif-
Variation Squares of Square icance of 
Freedom the F 
Within cell 28.22 14 2.02 
Regression 12.70 1 12.70 6.30 0.025 
Constant 16.78 1 16.78 8.33 0.012 
RGROUP* 9.54 1 9.54 4.73 0.047 
* RGROUP = Treatment group membership
group and 29.45 for the control group. The resulting 
standardized mean difference effect size is +0.86. As in 
the previous analyses, the regression slopes were not 
statistically significantly non-parallel. 
A t  test of gain scores yielded a t  value of 0.74 in 
favor of the treatment group, and a directional 
probability of 0.23. The mean difference effect size is 
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0.31 in favor of the treament group. 
Research Questions One and Two 
What is the correlation between change (pre- to 
posttest) scores on an achievement test containing 
fractions skills and change ratings on a mathematics 
self-concept instrument? 
What is the correlation between the change (post- to 
follow-up test) scores on an achievement test containing 
fractions skills and change ratings on a mathematics 
self-concept instrument? 
Both the Mastering Fractions criterion-referenced 
test and the math standardized test scales were 
considered in addressing these two questions. Table 21 
shows descriptive statistics for the pre-, post-, and 
follow-up testing conditions for the two achievement 
scales and the math self-concept scale, for the treatment 
group. One student was lost between the post- and 
follow-up, but the loss did not affect the means 
significantly (see the Table 21 footnote). 
Note the large gains on the criterion-referenced test 
from pre- to posttest, followed by a lower mean score at 
follow-up. Note, also, that the students gained steadily 
in standardized math test scores from pre- to posttest 
(10 to 12 weeks), and continued to gain during the period 
up to follow-up testing (4 to 6 weeks). After the 
Mastering Fractions program was completed, the teacher 
continued to teach other grade-five math skills and 
concepts. The only correlation coefficient which is 
consistent with the Marsh/Shavelson model is the one for 
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Table 21 
Means and Standard Deviations of Achievement Scores 
and Self-Concept Ratings Pre-, Post-, and Follow-up for the 
Treatment Group 
Instrument Pretest Posttest Follow-up 
Test 
Change 
Math 
Self-Concept 
Scale 
Criterion-
Referenced 
Achievement 
Test 
Standardized 
Achievement 
Scale 
-
X SD 
30.8 7.8 
9% n* 
44% 15 
-
X SD X SD 
31. 7 7.1 30.0 7.6 
74% 21 62% 23 
53.6% 18.0 56.3% 19.6 
+From post to follow-up one case was lost, leaving
the n-size for paired comparisons at 170 for the
treatment group. Table values at posttest for n = 171
and n = 170 were essentially equal, values are reported
for n = 171.
*standard deviations for the achievement tests are in
percentage points.
-1. 7
-12%
+2. 7%
n-size
170 
170 
the post- to follow-up involving the criterion test and 
the math self-concept scale (see Table 22). It indicates 
a low positive correlation between the two sets of 
scores. 
Research Question Three 
Is there a significant difference between mean gain 
ratings in mathematics self-concept and mean gain ratings 
in one other area of subject-specific self-concept within 
Table 22 
Correlation Coefficients between Achievement 
Test Gain Scores and Math Self-Concept Gain Ratings 
Variables 
Criterion 
Test Scores 
with 
Math Self-Concept 
Ratings 
Standardized 
Test Scores 
with 
Math Self-Concept 
Ratings 
the treatment group? 
Pre- to 
Posttest 
-0.06
-0.01
Post- to 
Follow-up Test 
+0.13
-0.07
For this analysis the other area of self-concept 
chosen was reading self-concept. As was the case in the 
test of hypothesis two, there were differences at pretest 
between the two scales, see Table 23. Marsh's (1988) 
samples yielded lower math self-concept ratings than 
reading self-concept ratings. That was not the case in 
this study, providing more support for an anticipation 
effect within the treatment group. Since pretest 
differences exist, the raw change ratings for the 
treatment and control groups were compared. Table 24 
summarizes the results of a correlated samples t test 
between self-concept rating changes in math and reading. 
The difference between the two is consistent with the 
Marsh/Shavelson model, but it is not statistically 
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Table 23 
Ratings of Math and Reading Self-Concept for the 
Treatment Group 
Type of Self­
Concept 
Reading 
Mathematics 
Table 24 
X 
28.84 
30.79 
Pretest 
SD 
7.84 
7.77 
Posttest 
X SD 
29.41 7.36 
31. 68 7. 06
n-size
171 
171 
Means, Standard Deviations, Correlation Coefficients, 
T Test Results, and the Effect Size for Math 
Self-Concept Change Scores versus Reading Self-Concept 
Change Scores for the Treatment Group, 
Pre- to Posttest 
Instrument 
Reading 
Self-Concept 
Math 
Self-Concept 
X 
0.57 
0.89 
SD n-size
6.15 171 
6.14 171 
r = +0.26 
t = +0.56 p = 0.56 (nondirectional) 
Standardized Mean Difference Effect Size = +0.04
(using the pooled pretest standard deviation 
of raw ratings) 
significant. The mean difference effect size is very 
small. This result is consistent with other changes 
observed during the study. Statistics for the control 
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group are summarized in Table 25 for comparison. 
Table 25 
Means, Standard Deviations, Correlation Coefficients. 
T Test Results, and the Effect Size for Math 
Self-Concept Change Scores versus Reading Self-Concept 
Change Scores for the Control Group. 
Pre- to Posttest 
Instrument 
Reading 
Self-Concept 
Math 
Self-Concept 
X 
0.88 
-0.04
SD n-size
7.19 166 
7.11 166 
r = +0.24 
t = -1. 34 p = 0.18 (nondirectional) 
Standardized Mean Difference Effect Size = -0.12 
(using the pooled pretest standard deviation 
of raw ratings) 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
Introduction 
An effective-teaching literature has grown out of 
classroom observation studies of the past 20 years. The 
principles and techniques derived in this observational 
research parallel active and direct forms of instruction, 
wherein the teacher presents information and guides 
student practice toward success in concept and skill 
attainment. Direct instruction is designed to enhance 
academic achievement. A number of researchers have found 
that direct or active teaching does support student 
learning of prescribed content goals and objectives. 
Little formal research has concentrated on the affective 
effects of direct instruction. 
Self-concept is a specific area of the affective 
domain which appears to have a reciprocal and supportive 
relationship with achievement. Direct instruction 
enhances achievement; but whether direct instruction can 
enhance self-concept, specifically, has not as yet been 
thoroughly tested. 
The Direct Instruction Model incorporates 
instructional- and message-design components within a 
general direct-instruction framework. The Mastering 
Fractions program is designed to be consistent with the 
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Direct Instruction Model, and is videodisc-based. At the 
same time, it was designed to be compatible with the 
public school environment. Mastering Fractions 
represents a relatively well-defined treatment. When it 
is in use, direct interactions between the program and 
the students fill about 75% of a daily math period. The 
teacher can concentrate on diagnostics and individualized 
help. 
Because the Mastering Fractions program is based 
solidly on the Direct Instruction Model, and because it 
represents a well-defined, replicable treatment, it was 
seen as a particularly appropriate intervention to use in 
order to study the relationship of direct instruction 
with self-concept. Hypotheses and questions for the 
study were derived from past research on self-concept and 
achievement. 
Findings 
The hypotheses for the study deal with several broad 
questions. They are those involving achievement 
differences, self-concept differences, self-concept and 
achievement relationships, and tests of the 
Marsh/Shavelson model. 
Achievement Differences 
Overall, the results of the program-content-specific 
criterion-referenced test provide evidence that students 
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who study the Mastering Fractions program do learn 
fractions skills and concepts. The standardized mean 
difference effect size between the treatment and control 
groups was +5.9. The mean scores on the criterion test 
were also consistent with the gains made in previous 
research on this instructional system (e.g., Hasselbring 
et al., 1986). 
Also as was noted in the Hasselbring et al. study, 
program implementation in the present study varied across 
classrooms. During in-service training teachers were 
given techniques and recommendations from the Mastering 
Fractions instructor's manual. Because of classroom 
peculiarities, teachers made observable modifications to 
the program. 
Further, when classrooms were classified as having 
high, average, or low levels of implementation, we found 
that students whose teachers used techniques that were 
more consistent with designer recommendations had 
significantly higher gain scores than those whose 
teachers used techniques less consistent with program 
recommendations. The effect persisted when achievement 
score variance at pretest was taken into account 
statistically. There remained a 20 percentage point 
spread between the class mean of the high-implementation 
classes and that of the low-implementation classes. No 
site dominated any of the implementation levels. Not 
only were there differences in implementation across 
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classes, those differences were related to substantial 
achievement differences at posttest. 
Self-Concept Differences 
Implementation level did not have a statistically 
significant effect on math self-concept, although low 
implementation classes had slightly higher means in 
posttest self-concept than did average or high 
implementation classes. Differences in self-concept are 
relatively small overall in the treatment group, thus, 
true differences across implementation levels may be 
difficult to detect. 
Regardless of implementation level, students and 
teachers reported that they generally enjoyed using the 
Mastering Fractions program. In response to post-study 
questionnaires from the parent project, interviewees 
indicated that they found the program demanding but 
valuable, although teachers indicated that students 
enjoyed Mastering Fractions more during the first several 
weeks than during the last half of the program. They did 
find it more difficult near the end, and with that, more 
tedious. Student enjoyment, however, is not the 
enhancement of self-concept. 
When the student is used as the unit of analysis, an 
analysis of covariance, with pretest math self-concept as 
the covariate, resulted in a statistically significant E 
= 8.41 (p = 0.004) for treatment- or control-group 
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membership, but a relatively small standardized mean 
difference effect size of +0.22. That is, there are two 
tenths of a standard deviation difference between the 
adjusted treatment and control group means. This result 
is very close to the level noted by Tallmadge (1977) of 
0.25, as a general indication of educational 
significance. But when raw gain score analyses were 
performed, a more conservative effect size of +0.12 
resulted. The results of this analysis indicated that 
Mastering Fractions, an achievement-oriented program 
based on the Direct Instruction Model, produced a small 
gain in self-concept, while students in a more 
traditional teaching approach realized no gain. 
On the other hand Peterson (1979a), in her review of 
open (i.e., self-concept emphasizing) educational 
methods, found an average effect size of +0.16 on self­
concept when those methods were compared to traditional 
instruction. She found that the average effect on 
achievement test scores was about -0.14. If the results 
of the present study are valid, then a specific form of 
direct instruction, used in public school classes, 
resulted in differences in self-concept at about the same 
level as open methods, while realizing major gains in 
content-appropriate test scores. Peterson (1979a) 
commented that for many of the studies she examined it 
was not possible to compute an effect size. Further, she 
did not report which level of analysis was used in the 
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primary studies. In the present study (as in Corne et 
al., 1980) the choice of the unit of analysis made a 
sizeable difference in the results. 
When the class was chosen as the unit of analysis, 
the effect size for the ANCOVA data was a +0.86 and for 
the raw gain score analysis--+0.34. If Peterson's 
average effect size is based on the student as a unit of 
analysis, then the use of the Mastering Fractions program 
resulted in comparable self-concept changes to the 
average open approach. If, on the other hand, some or 
all of the studies Peterson reviewed used the class as 
the unit of analysis, there is a clear advantage to the 
use of Mastering Fractions in terms of average 
differences in self-concept (ES-raw gain = +0.34; ES­
ANCOVA = +0.86) and in terms of efficiency and 
effectiveness in attaining achievement differences (ES­
domain specific achievement = +6.0). 
When the control group pre- to posttest changes in 
self-concept were considered, under the hypothesis-two 
results, it was found that the mean raw gain was -0.04. 
This may add an additional dimension to the 
interpretation of the results. As Marsh (1988) pointed 
out, math self-concept ratings begin to level and then to 
decline with age during late preadolescence; self-ratings 
then tend to stabilize in late adolescence. If this is 
the case, then the students who participated in the 
Mastering Fractions program may be showing a tendency to 
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resist this decline. 
It is important to note that these findings cannot 
be generalized to all forms of direct instruction at this 
time. Kelly (1986) noted that there are observable 
differences between active teaching with a basal text and 
the Mastering Fractions instructional design model, even 
though both are forms of direct instruction. 
There were also small, but statistically significant 
differences in math self-concept across student­
achievement levels (K = 4.09; R = 0.018). The difference 
between posttest math self-concept mean ratings between 
the treatment and control low-achieving students was 
slightly greater than that of the higher-achieving 
students. 
Considering the low achievers, their posttest 
adjusted mean math self-concept rating (30.49) is very 
close to that of the untreated high achievers (30.79). 
That is, the Mastering Fractions program provides an 
environment where students who normally do not succeed in 
math can achieve in math and can realize a fairly high 
level of self-concept. 
There was, however, no statistically significant 
interaction present. That is, high-achieving students 
did not lose self-concept while low-achieving students 
gained in self-concept. The results for this particular 
direct instruction program do not support findings by 
Ebmeier and Good (1979a, 1979b) and Peterson (1979b): 
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that high-achieving students may suffer self-concept 
losses under direct instructional strategies. 
Achievement and Self-Concept 
Do students who gain the most in mathematics 
achievement realize the greatest gains in math self­
concept? In this study two achievement measures were 
available to help answer this question: the Mastering 
Fractions criterion-referenced test of fractions skills 
and concepts and math standardized test scales. Pretest 
scores on the criterion-referenced test were low across 
all students (X = 10%, SD = 11 percentage points, at 
pretest). That is, the criterion test scores exhibit a 
floor effect for this sample at pretest. At posttest, 
however, the treatment group scored a mean of 73.8% 
correct, with a standard deviation of 21 percentage 
points; the control group maintained their pretest mean 
and standard deviation. The correlation between 
criterion test percentage gain scores and math self­
concept raw gain ratings is essentially zero (-0.06). It 
should be noted that the standard deviations differ 
markedly from pre to posttest--probably because of the 
floor effect noted above. 
The math standardized tests are not nearly as 
sensitive to changes in fractions achievement as is the 
criterion test, because the standardized tests have only 
about 15 to 20% fractions items. These fractions items 
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are scattered throughout the scale items, but are 
primarily in the latter half of each scale. Thus, a low­
achieving student may not reach some of the fractions 
items in the standardized scales during testing, thereby 
biasing her or his gain score somewhat. The standardized 
test is designed to have no ceiling or floor for upper­
elementary students, so the standard deviations for the 
pre- and posttest, within the treatment group, are more 
comparable than those of the criterion-referenced test 
(SD-pre = 0.15; SD-post = 0.18). 
The resulting correlation between change scores, 
where the standardized test was used as an indication of 
achievement, was -0.01. The second correlation may be 
affected by the choice of standardized scales which do 
not contain fractions items solely; however, it does seem 
to corroborate the results obtained using the criterion­
referenced test, i.e., that there is essentially a zero 
correlation between achievement gain scores and self­
concept rating gains in this study sample. 
Considering the differences in measurement at the 
end of the treatment period from those at pretest, may 
help to explain these results. In the post- to follow-up 
comparison the Mastering Fractions criterion-referenced 
test is not affected by a floor or ceiling effect within 
the treatment group, as the mean achievement scores 
remained in the mid-range of the instrument. The 
treatment group mean score dropped from 74.1% at 
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posttest to 61.8% at follow-up. Standard deviations are 
comparable from post- to follow-up testing (SD--posttest 
= 21 percentage points; SD--follow-up = 23 points). 
Even with a lack of a ceiling or floor effect on the 
achievement measure, the correlation coefficient is low, 
albeit somewhat higher than the pre-to posttest change 
score correlation. The coefficient based on criterion­
referenced change scores and math self-concept rating 
changes is +0.13. 
The correlation between the standardized test score 
changes and those on the math self-concept instrument is 
-0.07. This correlation was not higher than its pre- to
post counterpart discussed above. Keep in mind, however, 
that at the end of the Mastering Fractions program, the 
treatment-group students did not stop learning math. 
During the follow-up they returned to their respective 
curricula in fifth-grade math, and continued to improve 
their math skills. On the standardized tests, the 
treatment group pretest mean was 44.0%, the posttest mean 
(about 12 weeks later) was 53.6%, and the follow-up mean 
(about 5 weeks after posttest) was 56.3% (n = 170) (see 
Table 19). While the students continued to gain in 
math skills tested by the standardized scales, their math 
self-concept ratings dropped slightly (from 31.7 to 
30.0), resulting in a negative correlation coefficient. 
Of the four correlations discussed, the one involving 
post- to follow-up changes in criterion test scores seems 
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to be least affected by measurement problems; and that 
correlation (+0.13) is more in line with the reciprocal 
relationship model of achievement and self-concept. 
Regarding that relationship, the untreated groups 
correlation between percentage achievement scores and 
math self-concept ratings was +0.31. This value is 
consistent with results of past research on self-concept 
and with studies involving the Marsh's SDO. 
Tests of the Marsh/Shavelson Model 
The small differences in math self-concept made the 
analyses based on the Marsh/Shavelson self-concept model 
difficult. The model predicts that a program which 
affects math self-concept should have less of an effect 
on other facets of self-concept (e.g., reading self­
concept) and on other hierarchical levels of self-concept 
(e.g., academic self-concept). Although the two 
differences tested in this study were in the predicted 
direction, neither was statistically significant. 
Academic self-concept raw gains amounted to only 
+0.55 points out of 40 and raw math gains to only +0.89
out of 40. On the other hand students in the upper­
elementary grades tend to rate themselves high on the 
SDO-I math scale. Academic self-concept ratings are 
somewhat less skewed than those of math self-concept. 
The pretest mean for the treatment group was within 10 
points of the ceiling of the 40-point scale. If the 
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upper limits of the instrument could be assumed to be 
equal interval (and they probably are not) the +0.89 gain 
in the treatment group mean would represent about a 9% 
gain, versus a 5.5% gain in academic self-concept. Thus, 
the statistically nonsignificant gains may be partly due 
to the ceiling of the math scale for upper-elementary 
students. Because of the size of the pretest mean 
academic self-concept rating, gains in academic self­
concept had a higher posttest ceiling. Yet consistent 
with the Marsh/Shavelson model, math self-concept gains 
are almost twice those in academic self-concept. 
In testing different facets of the Marsh/Shavelson 
model a similar situation was encountered. The construct 
validity research on the Self-Description Questionnaire 
has yielded low correlations between ratings on 
mathematics and reading self-concept. That is, the 
scales appear to discriminate between two different types 
of self-concept as predicted by the Marsh/Shavelson 
model. The developers point to this as evidence of the 
construct validity of the scales. If the constructs are 
differentiable, then a math treatment should not affect 
reading self-concept to a great extent. 
The teaching of reading was not controlled in this 
study. There were nine treatment classes involved in the 
study. If reading instruction effects varied randomly 
across these classes, then there should be some 
difference in means between math and reading self-concept 
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ratings at posttest. Raw gains in reading self-concept 
were +0.57, those for math were +0.89, near the upper 
limits of the SDQ scale. Again, differences were 
consistent with model predictions. 
Internal Validity 
Were the results attributable to the treatment? 
Selection would appear to be a threat to the internal 
validity of this study. Even though efforts were made to 
recruit similar treatment and control classes (Campbell & 
Stanley, 1963), there were pretest differences between 
the treatment groups by grade, age, math self-concept and 
achievement scores. Analyses of covariance and gain 
score analyses were both used in an effort to avoid 
misinterpretation of the data. 
Campbell and Stanley (1963) state that the 
regression effect is a sure thing if there are pretest 
differences. In this study, however, the results are not 
in the same direction as would be predicted by the 
differences at pretest. That is, the treatment group 
began the study with higher math self-concept mean 
ratings than the control group, and yet reported even 
higher ratings at posttest. 
As a check for a possible intrasession history 
effect, teachers and site staff were also asked whether 
any unusual events or circumstances had existed during 
the fall quarter which might affect the math self-concept 
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of the control group students. They indicated that 
nothing unusual occurred. 
Because the math SDO scales are self-report, they 
are subject to fakability (as noted under "Instruments" 
in this report). Instrument administration protocols 
developed by Marsh and associates were used to minimize 
fakability. In addition the Mastering Fractions program 
was intense for the students, and over the course of the 
study they began to take testing in a rather matter-of­
fact way. By the end of the research project the 
students would probably not have been worried about 
whether their responses were socially desirable (Hopkins 
& Stanley, 1981). Consequently, it is likely that a 
social desirability effect was not present. 
Generalizability of Findings 
Because this study was carried out in the public 
schools, it was not possible to randomly select students 
from the national population nor to randomly assign them 
to classes. Given these conditions, the present study 
was designed to check the consistency of sample 
measurements against more established research findings 
and against national census data. 
Consistency with National 
Norms 
The sample consisted of 337 students in upper­
elementary grades from three school districts. There was 
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some variability in pretest achievement across sites and 
across classes. That is, whether or not students were 
assigned randomly to their classes by school authorities, 
there existed differences in achievement by class. This 
is probably true across the nation. 
The average age and gender statistics are roughly 
the same as those of the 1986 census data available from 
the U.S. Department of Education. The only major 
difference in measured demographics was that the 
percentage of students of Hispanic origin was three times 
the national figure. The differences in demographics did 
not appear to have a major effect on the pretest 
achievement and self-concept means for the sample. 
If the sample in this study had not been as large as 
it was (n = 337), and had not been spread over 17 classes 
in 3 different districts, it is doubtful that the overall 
statistics would have been as similar to past census 
information as they were. Judging from the demographic 
information available, the sample is fairly 
representative of the national population of upper 
elementary school students. 
Consistencies with Past 
Findings 
Pretest achievement and self-concept measurement 
results were similar to those of earlier instrument 
standardization studies. For example, correlations of 
pretest achievement and math self-concept are 
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consistent with values found by Marsh and associates (r = 
+0.31).
Postmeasures of the control group showed little 
unexplained change from the pretest values. That is, 
achievement scores rose as they should over a six-month 
period; untreated self-concept in mathematics remained 
essentially stable over that time. Pre- to posttest 
correlations and correlations of internal consistency are 
also similar to those in previous research. 
Achievement test scores are logically consistent with 
treated and untreated conditions. The gains in 
achievement as measured by a standardized math scale 
indicate that the students in both the treatment and 
control groups steadily gained in math achievement during 
the study. 
The consistencies found provide some evidence that 
the study samples are at least similar to those in 
previous research, and that the instruments are reliable 
across time and across study conditions. 
Summary and Recommendations 
The Mastering Fractions program provides substantial 
gains on a criterion-referenced test of fractions, and 
gains vary directly with the level of program 
implementation. However, the use of criterion tests in 
this study limited the statistical interpretations of the 
data. Because of a pretest floor effect, there was 
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little variability in scores at that time. Thus, pretest 
comparisons and correlations were constrained. In future 
research regarding the program, a fractions-oriented test 
with adequate ceiling and floor would provide better 
comparative data. 
A ceiling effect may have suppressed changes in the 
SDQ ratings. Marshall (personal communication, May 31, 
1989) has pointed out that the facets in the 
Marsh/Shavelson model are a welcomed contribution to the 
area of self-concept research. However, he cautioned 
that knowing student self-perceptions at too specific a 
level (e.g., doing addition problems in fractions) may 
not improve our educational decision-making. For 
example, Norwich (1987) investigated the prediction of 
performance based on math self-concept and on task­
specific self-efficacy. He found that self-concept, not 
the more specific self-efficacy, was the only variable to 
contribute to any degree to the prediction of 
achievement. 
Yet to measure mathematics achievement we do not 
give a set of "mathematics problems,'' instead we might 
make up a test involving addition problems, 
multiplication problems, etc. We then infer the 
mathematics performance of the student, based on these 
more specific types of items. A parallel test­
construction technique might be valuable for math self­
concept. Perhaps it would be productive to generalize 
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students' math self-concept from specific self-efficacies 
within mathematics, rather than asking whether a student 
considers her or himself a good mathematician. The 
student would then have the opportunity to compare 
performance in one specific area to another, and may 
provide a more valid self-report. 
Findings in this study were consistent with past 
research and provide some evidence that a specific direct 
instruction program (Mastering Fractions) appears to have 
a positive effect on self-concept. Those effects are at 
least comparable to the average effects of open 
educational strategies, and may be considerably larger. 
Effect sizes concerning math self-concept in this 
study ranged from +0.12 to +0.86 depending on the method 
of analysis and the unit of analysis chosen. All were 
positive and ranged from small to moderate in size. As 
there is probably no perfect statistical model for any 
given set of data (Kenny, 1979), future research reports 
in this literature should include careful considerations 
of the most appropriate analysis model, but include 
multiple analyses as recommended by Corno et al. (1980). 
The Mastering Fractions program does not address 
areas of the curriculum outside mathematics, nor is it or 
programs like it, available to the student throughout his 
or her school career. It is possible that more 
pronounced differences would be found if the program were 
available over longer periods of time. In the past 
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researchers have found self-concept to be relatively 
stable over time (Marsh, 1988), yet intense, long­
duration programs (e.g., Follow Through) have apparently 
resulted in large positive changes on self-concept. 
Peterson found small effects on self-concept for 
open educational strategies. But, the term "open 
educational strategies" is operationally ill-defined. It 
may be necessary to carefully tease out the effective 
components of open methods, as Giaconia and Hedges (1982) 
are attempting to do; and then to combine them with 
effective achievement-enhancing components manifest in 
strategies found in the Direct Instruction Model (see 
Dawson, 1987). It could be that more student-directed 
work, as opposed to teacher-directed work is necessary to 
build solid self-concept, as per Bandura's suggestions. 
At this time, however, considering the achievement 
efficiency of this Direct Instruction Model-based 
program, the use of the Mastering Fractions program to 
increase both achievement and self-concept is supported. 
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ABSTRACTED STATISTICS AND CONCLUSIONS FROM 
REVIEWS OF PROCESS-PRODUCT RESEARCH 
Ability grouping 
(organizational method) 
Carlberg & Kavale (1980) in Dawson (1987). 
(meta-analysis - specifically dealing with special 
education class placement) 
(50 studies selected from 860 documents) 
(average ES for achievement = -0.15; 
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average ES for social/personality variables = -0.11-
- "· . .  suggesting that exceptional students do
better when not placed in segregated classrooms. 11-­
from Dawson, 1987, p. 361)
Cotton & Savard (1981) 
(narrative review--vote count method) 
(20 "reliable/valid'' studies--primary and secondary 
sources 
--were reviewed) 
(coding sheets, by study, are appended) 
"· . .  high-ability children should receive 
instruction with one another, and that low-ability 
children should receive instruction with high­
ability children." 
(these authors recommend no change in heterogeneous 
grouping if learning results are acceptable) 
Kulik & Kulik (1982, 1984) 
(meta-analysis) 
Kulik & Kulik (1982) 
"Except for high-ability students in honors classes, 
ability grouping has little significant effect on 
learning outcomes, . . .  The effects of grouping on 
self-concept are positive but minor." (abstract) 
Kulik & Kulik (1984) 
(31 studies, 28 studies contained achievement 
measures, 8 studies contained self-concept measures) 
(average achievement ES = +0.19 or about two months 
in grade equivalent scores) 
(average achievement ES for gifted students = +0.49) 
(average achievement ES for more representative 
students = +0.07) 
(average self concept ES = +0.06; with 4 measures 
finding small positive or trivial effects and 5 
measures finding small negative or trivial effects) 
Madden & Slavin (1983) in Dawson (1987). 
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Like Carlberg and Kavale (1980), these researchers 
found support for "placing mildly handicapped 
children or slow learners (IQs above 70) in regular 
classrooms (with regard to achievement only)." (from 
Dawson, 1987, p. 361) 
Oakes (1982, 1985) in Dawson (1987). 
(The Study of Schooling, Goodlad, 1984) 
(38 schools; 27,000 students) 
In Oakes's study lower-track students had 
significantly lower self-attitudes than higher-track 
students; but results for heterogeneously grouped 
students were mixed. Dawson pointed out that there 
are many influences on self-concept, and grouping 
may not have a significant impact on global self­
concept; perhaps a more productive line of 
investigation would that of specific aspects of 
school. (see Dawson, 1987, pp. 354-355) 
Kulik (1985) in Dawson 
(meta-analysis) 
(24 studies involving regular classrooms--for self­
concept) 
(3 studies involving remedial class placement--for 
self-concept) 
Effect size for slow learners favoring remedial 
classes of +0.35 (n of studies = 3). 
Dawson noted that the average effect size was about 
zero, and when the data were broken down by type of 
program, Kulik found insignificant effects in gifted 
versus XYZ programs (see Dawson, 1987, p. 354, 361) 
Noland & Taylor (1986) 
(meta-analysis) 
(50 studies selected from 1400 since 1967, 720 
students) 
(average cognitive ES = +0.01; range +2.57 to -2.31) 
(average affective ES = -0.15; range +1.99 to -1.57) 
(average academic self-concept ES = -0.30; n = 133 
students) 
(average self-esteem ES = -0.36; n = 67) 
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(average self-esteem ES for low group students = -0.35;
n = 106) 
"· . .  major findings . . .  were that students who 
were ability grouped had the same cognitive outcome 
scores as students who were not ability grouped, and 
had lower affective outcome scores than students who 
were not ability grouped . . .  an adverse effect on 
self-concept." (abstract) 
(high "quality" studies found negative effects, low 
"quality" studies found positive effects; average 
"quality" studies found negative effects; low 
"quality" studies were in school, real-world 
settings) (pp. 27-28) 
Slavin (1987) 
(best-evidence synthesis -combination of meta­
analysis and narrative review techniques) 
(Average ES for ability-grouped class assignment = 
0.00; 17 studies; p. 328) 
(Average ES for within-class ability grouping in 
mathematics = +0.34; 7 studies; p. 318, 328) 
"Analysis of effects of alternative grouping methods 
suggests that ability grouping is maximally 
effective when done for only one or two subjects, 
with students remaining in heterogeneous classes 
most ot the day; when it greatly reduces student 
heterogeneity in a specific skill; when group 
assignments are frequently reassessed; and when 
teachers vary the level and pace of instruction 
according to students' needs." (p. 293) 
Hiebert, 1987 critiques Slavin's conclusions 
regarding grouping as not " . . .  documeting 
instrucctional processes within classrooms or 
accounting for differences among teachers. . . A 
particular grouping scheme does not require any 
particular set of instructional or learning 
behaviors. (p. 337) . . .  Effective programs in 
reading and mathematics are the result of numerous 
factors, including effective teahing practices, 
instructional leadership from principals, and good 
materials."(p. 340) 
Gamoran, 1987 notes that Slavin's 11 • • •  synthesis
is limited by the conceptual inadequacy of the 
studies it reviews . . . .  that ability grouping 
researchers must distinguish between school and 
classroom organization, on the one hand, and 
classroom instruction on the other. Instruction may 
serve as a key mechanism through which ability 
grouping has its effects. Other mediating 
conditions also need to be considered. (p. 341) 
a growing body of evidence suggests that 
instrucdtion is a key conveyor of grouping's 
influence . . . .  To the extent that the effects of 
grouping are mediated tharough teachers' 
instructional behavior, the study of grouping alone 
provides little information of value. (p. 342) 
Dawson (1987) 
(narrative review of reviews and studies) 
"· . .  no evidence supports classroom ability 
grouping as a means to increase either achievement 
or self-esteem of students of any ability level. It 
may also have profoundly negative consequences for 
students placed in low ability classes.'' (p. 348) 
"Classes should be heterogeneous, . . . with a 
moderate degree of heterogeniety, . . .  (which should 
be achievable in junior and high school, by using 
'effective instruction' which) . . .  includes 
teaching to common objectives emphasis on learning 
for mastery, and using direct instruction techniques 
(at the elementary level) . 11 (p. 362) 
[The author suggests alternatives to current 
grouping patterns which appear to support enhanced 
self-concept and achievement: student Teams 
Learning--a form of cooperative learning (Slavin, 
1983) and ALEM (the Adaptive Learning Environments 
Model) (Wang et al., 1985). The former is based on 
11 • • •  group rewards . . .  for improvement scores
(how much better a student did on the present quiz 
compared to the last quiz) . " (p. 365). The 
latter 11' • • •  combines direct instruction . .
with aspects of informal or open education that 
generates attitudes and processes of inquiry, self­
responsibility, and social cooperation' (p. 63)" (p. 
366).] 
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Open education 
(instructional methods) 
Horwitz (1979) - see the Review of the Literature 
(200 studies) 
("box scores") 
(For academic achievement composite--14 studies 
favored open education; 12 favored traditional 
instruction; 28 provided mixed results; and 46 
yielded no significant difference; 102 studies) 
(For self-concept--25 studies favored open 
education; 3 favored traditional instruction; 25 
yielded mixed results; and 47 yielded no significant 
difference; 61 studies) 
(box tallies from Giaconia & Hedges, 1982) 
"Studies were included in the review if the 
educational treatment had either been explicitly 
labeled by the term 'open' or if it had been 
described as having characteristics generally 
ascribed to open education, such as flexibility of 
space, student choice of activity, richness of 
learning materials, integration of curriculum areas, 
and more individual and small-group than large-group 
instruction." (from Giaconia & Hedges, 1982, p. 581) 
Peterson (1979) - see the Review of the Literature 
(meta-analysis) 
(45 studies) 
(average ES for math achievement = -0.14; range 
-0.101 to +0.58; 18 studies)
(average ES for self-concept = +0.16; range -0.14 to
+1.45; 14 studies)
(ES figures as reported by Giaconia and Hedges,
1982)
Canipe (1981) - see the Review of the Literature 
Giaconia & Hedges (1982) 
(meta-analysis using pooled standard deviation to 
compute the effect sizes) 
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(about 153 studies were reviewed) 
Hedges, Giaconia, & Gage (1981) reported in Giaconia 
& Hedges (1982) 
(72 studies) 
(average ES for math achievement = -0.037; 64 
comparisons) 
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(average ES for self-concept = +0.071; 84 comparisons) 
(the highest ES was that for creativity at +0.286; 21 
comparisons) 
(the lowest ES was that for achievement motivation at 
-0.262; 10 comparisons)
Giaconia & Hedges (1982) 
" . . .  'open education' does not uniquely define a 
treatment.'" (Marshall, 1981 in Giaconia & Hedges, 
1982 p. 580) 
"Examination of data from studies that measure both 
academic achievement and nonachievement (attitude, 
creativity, and self-concept) outcomes suggests that 
open education programs are generally not effective 
in producing both types of outcomes." (p.579) 
"The results of this review support the view that 
open education programs can produce greater self­
concept, creativity, and positive attitudes toward 
school . . .  Furthermore, the programs that produce 
large effects on nonachievement outcomes produce 
smaller than average effects on academic achievement 
. . .  (because in all of the studies which produced 
large effects on self-concept and creativity) . . .
students were not accustomed to competitive testing 
situations . . .  standardized achievement tests." 
(p. 600) 
[see also the reviews of individualized instruction.] 
Hansford & Hattie (1982) - see the Review of the Literature 
Cooperative education 
(instructional method) 
(small groups, rewards for successful group 
performance) 
Slavin (1980). 
(narrative review) 
(28 studies lasting at least two weeks; elementary 
or secondary) 
"· . •  supports the utility of cooperative learning 
methods in general for increasing student 
achievement, . . .  (and) student self-esteem, . 
(abstract) 
(Based on 6 studies] "There is some indication that 
cooperative learning techniques can improve 
students' self-esteem." (p. 338) 
II 
(Dawson (1987) suggests alternatives to current 
grouping patterns which appear to support enhanced 
self-concept and achievement: Student Teams 
Learning--a form of cooperative learning (Slavin, 
1983) and ALEM (the Adaptive Learning Environments 
Model) (Wang et al., 1985). The former is based on 
" . . .  group rewards . . . for improvement scores 
(how much better a student did on the present quiz 
compared to the last quiz) . . .  " (p. 365). The 
latter "'· . .  combines direct instruction . . .  
with aspects of informal or open education that 
generates attitudes and processes of inquiry, self­
responsibility, and social cooperation' (p. 63)" (p. 
366). See also Huitt & Segars (1980), pp. 13ff] 
Individualized Instruction 
(instructional management method, OR medium medium of 
intervention) 
Individually paced instruction: 
Hartley (1978) 
(meta-analysis; mathematics achievement only) 
(taken from Dissertation Abstracts International) 
(achievement only] 
(153 studies including "computer-assisted 
instruction, cross-age tutoring, individual learning 
packets and programed instruction." p�4003) 
" . • .  tutoring was the superior technique for 
increasing mathematics achievement . . .  Computer­
assisted instruction was less effective than 
tutoring . . . .  In many cases, traditional 
instruction was definitely superior to individual 
learning packets and programed instruction." (p. 
4003) 
(No effect sizes are provided in the abstract.] 
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"Hartley (1978) presented a mixed picture of results 
from individualized mathematics teaching in a 
quantitative synthesis covering 51 separate studies. 
She found that in the typical study, individualized 
systems raised student performance . . .  (for 
elementary schools) . . • by .12 standard 
deviations.'' (from Bangert, Kulik, & Kulik, 1983, p. 
144) 
Tutoring: 
(instructional management method) 
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Cohen (1981) and Cohen & Kulik (1981); and Cohen, Kulik, &
Kulik (1982) 
(meta-analysis) 
(65 studies were reviewed; out of 250 studies) 
Cohen (1981) 
(average achievement ES for tutees = +0.40; 52 studies) 
(average achievement ES for tutors = +0.33; 38 studies) 
"· . .  definite and positive effects on academic 
performance and attitudes . . .  a smaller effect on 
the self-concept . . .  " (abstract) 
"Results were considerably stronger when tests were 
developed locally . . . .  journal articles reported 
stronger effects than dissertations, . . . .  " (but 
the author questions which we should accept as more 
accurate) (p. 4) 
"Neither tutors nor tutees change in self-esteem as 
a result of tutoring programs." (pp.3-4) 
Cohen & Kulik (1981) 
"Two of the reviews (Ellson, 1975; Rosenshine and 
Furst, 1969) cautioned, . . .  that these 
contributions (to achievement, by tutoring) have 
been clearly demonstrated only for well-structured 
and cognitively-oriented programs." (p. 227). 
Cohen, Kulik, & Kulik (1982) 
(average ES for achievement = +0.60; 11 studies in 
mathematics) (p. 246) 
(average ES for self-concept of tutees = +0.09; 9 
studies) (p. 244) 
(average ES for self-concept of tutors = +0.18; 16 
studies) (p. 244) 
Selected Individualized Systems of Instruction: 
(instructional management methods) 
Bangert, Kulik, & Kulik (1983) 
(meta-analysis) 
(51 studies; grades 6-12 only; from 450 articles) 
(15 studies of attitude variables) 
Covers systems which include "division of work into 
units, use of 'learning activity packages,' 
individual work at the student's own rate, and 
formative testing for student mastery of each unit 
of work". It does include "other approaches to 
teaching that are also designed to accommodate to 
differences among learners: ability-grouped classes, 
nongraded classes, and open classrooms; programmed 
instruction, computer-based teaching, and 
audiovisually mediated instruction; or 
individualized assignments, learning contracts, and 
individual projects." (p. 144) 
(average ES for achievement test scores = +0.10)
"Shoen (1976) . . .  concluded that elementary school 
results were overwhelmingly against individualized 
instruction when effectiveness was measured by 
mathematics achievement." (pp. 143-144) 
"Typical reviews (e.g., Hirsch, 1976; Miller, 1976; 
Schoen, 1976) report that only one-quarter of all 
studies yield significant findings, and nearly one­
third of these significant findings favor 
conventional instruction. Our own analysis 
produced similar results: 26 percent of the studies 
had significant results, and 31 percent of the 
significant findings favored conventional teaching." 
(p. 151) 
For high school classes, the authors concluded that 
there are neither achievement nor self-esteem 
differences between individualized and conventional 
classes. It was found that mastery requirements did 
not seem to make a difference (p. 150). 
Individualization "has only a small effect on 
student achievement in secondary school courses and 
did not contribute significantly to student self­
esteem . . .  " (abstract) 
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Mastery learning: 
(instructional management method; instructional practice) 
Block & Burns (1976) in Bangert et al. (1983). 
These researchers found that mastery was favored 
with regard to achievement and affective responses. 
(see Bangert, Kulik, & Kulik, 1983, p. 144) 
Lysakowski & Walberg (1982) in Slavin (1987). 
(average achievement ES = +0.97 for "'· . .  cues, 
participation, and corrective feedback,' principal 
components of mastery learning, . . .  '"; from 
Slavin, 1987, p. 176) 
Cotton & Savard (1982) 
(narrative review) 
"direct instruction and mastery learning are more 
effective than other approaches in promoting the 
mathematics and science achievement and retention of 
intermediate pupils, and also foster positive 
student attitudes." 
Strasler (1982) 
(field study) 
"In essence, mastery learning programs contain six 
components: objectives, preassessment, instruction, 
diagnostic assessment, prescription, and 
postassessment (Torshen, 1977). Although a variety 
of mastery learning strategies is currently in 
existence, they are basically derivatives of the two 
best known mastery learning strategies: Bloom's 
(1968) "learning for mastery" strategy and Keller's 
(1968) "personalized system of instruction. Because 
it can be immediately adapted to the classroom , 
Bloom's group-based approach to mastery learning has 
come to the forefront in American education." (p.l) 
(see also Guskey & Gates (1986), pp. 73-74, 79 and 
Slavin (1987) pp. 175-176. 
"Research studies involving emotional outcomes deal 
primarily with attitudes towardss subject matter 
learned and not with affective traits such as self­
concept . . . .  (p. 2 -- the author also cites 
Block's reviews of the mid 1970s regarding emotional 
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outcomes) 
[Strasler found an ES for academic/school self­
concept scales of about 0.00 (p. 12) for junior high 
school students; mastery learning in ecology and 
geometry) 
Bangert, Kulik, & Kulik (1983) 
(see the citation above regarding individualized 
interventions) 
(average achievement ES = +0.05 for mastery-based 
studies; grades 6-12; p. 149) 
(average mastery math achievement ES = +0.03; grades 
6-12, p. 149)
"Block and Burns collected 17 independent 
'learning for mastery' studies that spanned the grade 
levels from kindergarten through college . . .  
(comparing the studies reviewed by each review team, 
a unit mastery test was used by Block & Burns to 
differentiate experimental and control groups)." 
(p.152) 
"(While college students do well with individualized 
approaches) . . .  (e)lementary and secondary school 
students, . . .  , may need more stimulation, guidance, 
support, and constraint than individualized systems 
ordinarily provide." (p. 152) 
Walberg (1984) in Slavin (1987). 
(average achievement ES = +0.81 for "science mastery 
learning"; see Slavin, 1987, p 176) 
Bloom (1984b., p.7) in Slavin (1987). 
(claimed ES "'when mastery learning procedures are 
done systematically and well'" = +1.00; from Slavin, 
1987, p. 176) 
Guskey & Gates (1985) in Slavin (1987). 
(average achievement ES = +0.94 at the elementary 
school level; see Slavin, 1987, p. 176) 
Guskey & Gates (1986) 
(meta-analysis) 
(27 studies; clearly group-based and teacher-paced; 
in classroom settings; free of "serious 
methodological flaws"; selected from 144) 
(average achievement ES = +0.89; see quote below)
(average math achievemnt ES = +0.81) 
[Only one study considered confidence in abilities] 
(ES for confidence = +0.49) 
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"· . .  the magnitude of the effect on student 
achievement measures varies widely across studies and, 
hence, calculation of an average effect size was 
considered inappropriate . . . .  Differences in student 
characteristics, teacher characteristics, student­
teacher interactions, and classroom environments may 
all invlujence study results. These influences are 
extremely difficult to measure or control and may 
explain, at least partially, the large variation in 
study results." (p. 78) 
Kulik, Kulik, & Bangert-Drowns (1986) in Slavin (1987). 
(Regarding testing for mastery] 
(average achievement ES for pre-college studies =
+0.54; see Slavin , 1987, p. 176)
Slavin (1987) 
(best-evidence synthesis--combining meta-analysis 
and narrative review) 
(10 studies at the elementary level were selected; 
group-based mastery learning; lasting at least 4 
weeks; based on "germaneness" and "methodological 
adequacy") 
(average experimenter-made measures achievement ES = 
+0.025; computed from Table 2, p. 194; 5 elementary
school studies)
(average standardized measure achievement ES = 
+0.10; computed from Table 1, p. 188; 5 elementary
school studies)
"These conclusions are radically different from 
those drawn by earlier reviewers and meta-analysts. 
Not only would a mean effect size across the 17 
studies (elementary/secondary) emphasized in this 
review come nowhere near the mean or around 1.0 
claimed by Bloom (1984a, 1984b, Guskey and Gates 
(1985), Lysakowski and Walberg (1982), or Walberg 
(1984), but no single study reached this level. Only 
2 of the 17 studies, both by th same author, had 
mean effect sizes in excess of the 0,52 mean 
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estimated by Kulik et al. (1986) for precollege 
studies of mastery testing. How can this gross 
discrepancy be reconciled? . . .  focus on very 
different sets of studies. (p. 202) . . .  quality of 
training, followup, and/or materials (may have been) 
. . .  inadequate (p. 204) . . .  the amount of 
corrective instruction is simply not enough. 
(p. 205) 
" . . .  studies that used standardized tests 
preclude any interpretation of those studies as 
evidence that group-based mastery learning is not 
effective." (p. 208) 
II 
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Appendix B 
Parent Permission Letter 
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U T A H S T A T E U N I V E R S I T Y • L O G A N, U T A H 8 4 3 2 2 • 6 8 0 0 
Dear Parent or Guardian: 
Your child will be learning fractions by working through a videodiss~ 
based program, during the 1988-1989 school year. The program has provided 
substantial learning gains in fractions for many students in a number of 
settings. This year we would like to study the . attitudes of children 
engaged in the program. 
To study attitudes, we're planning to administer two sets of 
questionnaires. The first contains questions regarding self-concept, that 
is, how your child feels about her/himself regarding academic work. The 
second deals with attitudes toward other children in the class. We 
anticipate that the self-concept scales will be administered six times 
during the school year, with each administration requiring about twenty 
minutes. We anticipate that the attitudes toward others scales will be 
given four times during the year , each administration also requiring about 
twenty minutes. 
We feel that the study will provide valuable information for future 
curriculum planning, by further testing the value of the fractions program. 
All personal responses will remain strictly confidential, and only group 
average responses will be cited in written reports. No risk seems apparent 
from this project. Similar research has been carried out with no reported 
negative outcomes. 
We are requesting written permission for your child to fill out ·the 
questionnaires. Both you and your child have the right to ask questions 
and receive responses regarding the questionnaires. You may also 
withdraw your child from the questionnaire research at any time 
without any negative consequences. 
Please call us collect at (801) 750-1980 [evenings (801) 753-4859) if 
you have questions regarding the research. We are looking forward to 
working with your child and his or her teacher during the coming year . 
By signing and returning this letter, you will be giving permission for 
your child to complete the attitude questionnaires. 
I/we understand the procedures of the study and give permission for my 
child to participate. I/we realize that he or she may withdraw, or that 
I/we may withdraw my child from the questionnaire research at any time . 
Your child's name: (First) _______ (Last) 
Signature of parent or guardian 
Please return this letter to your child's teacher. 
Date 
Appendix C 
Characteristics of the Sample Versus 
the National Norms 
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Table C-1 
Age and Ethnic Origin for the Study 
Sample versus National Statistics 
Characteristic 
Grade 4 
Age in 
Years 
Grade 5 
Age in 
Years 
Hispanic 
Origin 
study National 
Sample Sample 
X X 
9.77 9.24 
10.73 10.28 
Percentage of the Total Sample 
37.7% 10.8% 
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Appendix D 
Instrument Reliability 
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Table D-1 
Cronbach Alpha for the SDO School Scale 
ITEM-TOTAL STATISTICS 
SCALE SCALE CORRECTED 
MEAN VARIANCE ITEM- ALPHA 
IF ITEM IF ITEM TOTAL IF ITEM 
DELETED DELETED CORRELATION DELETED 
ITEMl 23.8643 37.5873 .4467 .8398 
ITEMS 23.7821 31. 6979 .6969 .8090 
ITEM9 23.9071 36.9304 .4525 .8395 
ITEM16 23.7500 36.8692 .4190 .8438 
ITEM19 23.6929 32.6867 .6482 .8160 
ITEM26 23.7393 32.1576 .6719 .8126 
ITEM30 24.1393 35.8909 .5441 .8296 
ITEM34 23.7500 31.6004 • 7253 .8050 
RELIABILITY COEFFICIENTS 
N OF CASES • 280 N OF ITEMS = 8 
ALPHA= .8438 
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Table D-2 
Cronbach Alpha for the SDQ Reading Scale 
ITEM-TOTAL STATISTICS 
SCALE SCALE CORRECTED 
MEAN VARIANCE ITEM- ALPHA 
IF ITEM IF ITEM TOTAL IF ITEM 
DELETED DELETED CORRELATION DELETED 
ITEM2 25.2536 48. 7276 .5380 .8893 
ITEM6 25.1786 42.9357 • 7168 .8731 
ITEMlO 25.2786 46.7895 • 6114 .8832 
ITEM13 25.2643 42.9837 .7158 .8732 
ITEM20 25.5107 42.0572 .7340 .8713 
ITEM23 25.4286 46.2888 .6238 .8821 
ITEM27 25.4750 41.8918 .7565 .8688 
ITEM35 25.3607 45.4572 .6428 .8803 
RELIABILITY COEFFICIENTS 
N OF CASES = 280 N OF ITEMS = 8 
ALPHA = .8916 
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Table D-3 
Cronbach Alpha for the SDO Mathematics Scale 
ITEM-TOTAL STATISTICS 
SCALE SCALE CORRECTED 
MEAN VARIANCE ITEM- ALPHA 
IF ITEM IF ITEM TOTAL IF ITEM 
DELETED DELETED CORRELATION DELETED 
ITEM7 27.0393 47.4572 .6371 .9013 
ITEMll 26.9250 45.2811 .6741 .8989 
ITEM14 26. 8714 47.9332 .6675 .8989 
ITEM17 26.7536 44.8172 • 7577 .8908 
ITEM21 26.8964 48.4588 .6061 .9037 
ITEM24 26.6429 43.7501 • 7771 .8889 
ITEM28 26.8393 46.4938 .7586 .8915 
ITEM32 26.7071 45.0035 .7571 .8909 
RELIABILITY COEFFICIENTS 
N OF CASES = 280 N OF ITEMS = 8 
ALPHA = .9076 
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Table 0-4 
Cronbach Alpha for the Combined Academic Scales. 
ITEM-TOTAL STATISTICS 
SCALE SCALE CORRECTED 
MEAN VARIANCE ITEM- ALPHA 
IF ITEM IF ITEM TOTAL IF ITEM 
DELETED DELETED CORRELATION DELETED 
ITEMl 83.4964 280.1505 .4426 .9134 
ITEMS 83.4143 265.8779 .6446 .9095 
ITEM9 83.5393 277.1024 .4907 .9126 
ITEM16 83.3821 278.6671 .4148 .9139 
ITEM19 83. 3250 266.5427 .6507 .9094 
ITEM26 83.3714 265.7827 .6553 .9092 
ITEM30 83.7714 275.9404 .5278 .9119 
ITEM34 83.3821 265.1402 .6789 .9088 
ITEM2 83.1536 278.8831 .4663 .9130 
ITEM6 83.0786 272.4096 .4845 .9128 
ITEMlO 83.1786 278.1831 .4374 • 9135
ITEM13 83.1643 271.6360 .5039 .9124
ITEM20 83.4107 266.9024 .5858 .9107
ITEM23 83. 3286 275.4544 .4960 .9124
ITEM27 83.3750 267.1815 .5877 .9107
ITEM35 83.2607 273.9210 .5090 .9122
ITEM7 83.2357 277.7292 .4133 .9140
ITEMll 83.1214 271. 1178 .5087 .9123
ITEM14 83.0679 276.2355 .4936 .9125
ITEM17 82.9500 269.5244 .5839 .9107
ITEM21 83.0929 277.3605 .4463 .9133
ITEM24 82.8393 268.0063 .5858 .9107
ITEM28 83.0357 274.0776 .5448 .9116
ITEM32 82.9036 269.8867 .5831 .9108
RELIABILITY COEFFICIENTS 
N OF CASES = 280 N OF ITEMS = 24 
ALPHA = .9151 
Figure D-1. Test-retest correlation for the SDQ school 
scale over 20 days. 
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Figure D-2. Test-retest correlation for the SDQ reading 
scale over 20 days. 
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Figure D-3. Test-retest correlation for the SDQ math 
scale over 20 days. 
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Figure D-4. Test-retest correlation for the SDQ school 
scale over 90 days. 
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Figure D-5. Test-retest correlation for the SDQ reading 
scale over 90 days. 
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Figure D-6. Test-retest correlation for the SDQ math 
scale over 90 days. 
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Figure D-7. Correlation of the percentage correct on the 
criterion-referenced test with the percentage correct on 
the standardized math scale. 
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Figure D-8. Test-retest correlation for the criterion­
referenced test over 90 days. 
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MFlP 166 .1056 .1067 
Correlations: MF2P MFlP 
MF2P 1.0000 .6699 
MFlP .6699 1.0000 
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Appendix E 
The Self-Description Questionnaire 
SELF DESCRIPTION QUESTIONNAIRE -r
Name·-·-·-············-··-··--·-····-··----·······--·-···--·-············-·····Boy ......•..• Girt ... _ •..•• �:�
et ...•.. _
Ave·-··-··-···----····-····School-···--·--------·-T•echer-·-····-··--···-····-··········-····· .. ·•· 
Thls Is e chance to look 1t yo<1nelf. It is not I tat. There ore no ri9ht answen and -vane will haw 
dllfennt an.wen. Be tu,e lh1t yo<1r .,,._, thow how V0<1 fNI about V0<1nelf. PLEASE 00 NOT TALK 
ABOUT YOUR ANSWERS WITH ANYONE l!LSE. We will kNP yo<1r an-s private and not show them 
to anyone. 
When you are reedy to begin. 1)4UM read each tentllnCa and decide your.,._,. (You may read quietly to 
yo<1nelf as I read aloud.) There are five pouible � for each que,tion - - "True", "False", and 
lhree .,_,. In between. There are five boxn next to each ..,t....,., one for tech of the emwen. The 
-,a ore written at the toP of die boxn. Choose your .,_ to 1 _,t....,. and put a tick ( ./) In the 
box under lhe answer you choose. 00 NOT 11y your an_, out loud or talk about it with anyone else. 
Before you start !here are th,.. txaffllllH below. Somebody named Bob has already en--.! two of thne 
_,u,nces to show you how to do IL In the third one you must choose your own __, and put In your 
own ticlc ( ./ ). 
SOMl· 
TIMES 
MOSTI. Y FALSIE, MOSTl. Y 
FAUi FALSE IOMIE· · TRUE I TRUE 
TIMES 
TAUIE 
EXAMPLES 
, DDDDffi1. I llke to rud comic boob.---··-----
2. 
(Bob put a tick in the box under the answer "TRUE". This meant that he really Rkn to read comic 
bookL If Bob did not like to reed comic books wry much, he would haw answered "FALSE" or 
"MOSTLY FALSE".) 
In general, 1 am neat and tldv·-··-·-·-·---- · 2 W W [TI CJ CJ 2 
(Bob emwered "SOMETIMES FALSE, SOMETIMES TRUE" becauM he is not wry neat. but he is 
not very mHSV either.) 
3. I like to watch T.V. ---------- lC] C]C]CJCJl 
( For this sentance you hive to choose the ..,,_r that is best for you. Fint you mutt decide If the 
sentance Is "TRUE" or "FALSE" or somewhere in between. If V0<1 really like to watch T.V. 1 lot 
you would.,_ "TRUE" by putting I tick in die lat box. If you hate watching T.V. you would 
.,_., "FALSE" by puttin<J a tlclc in the first box. If yo<1r .,_ It tofNWherw In between then V0<1 
would c:hoole one of the other three boxn.) 
If you Mnt to change an .,,._, you haw mart<ed you should crost out the tick and put I new tick in 
anodler box on the ,..,... line. For 111 the sentencn be 111re that your ticl< It on the - line n the sentence 
you are ....-1"9- You thould haw one .,._ and only one answer for each sentence. Do not leave out 
any of the..,-.
If you haw any quettlont put up your hand. Tum over the pave and be9in. Once yOY haw ttlrted, l'Ll!ASI! 
00 NOTTALK. 
Copyright © 1988 by n,e Psychological Cofl)oration, 
Printed in the U.S.A. 
All rights reserved. 
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SOME­
TIMES 
MOIT\.Y FAUi. MOST\.Y 
x • deleted for the present study 
,Al.U PAUi SOM•· TIIIUI TIU.M 
TIMH , ..... 
X I. I am good looking ···-···-··---·-···---··-······-- DDDDD 1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2. 1·m good at 111 SCHOOL SUBJECTS···············--· 2 c:::J LJ LJ LJ LJ 2 
3. I can ru n fHt -···-········---. ······-··--·--·-··-·-·· 3 CJ LJ LJ C] LJ 3 
4. I get good marks in READING··---·-···-··-····-· 4 CJ LJ LJ W LJ 4 
s. My parents undanund me···--·-····-··-·-·---· s' C] LJ LJ CJ LJ 5 
6. I hat• MATHEMATICS····-··--- 6 CJ LJ LJ LJ LJ 6 
7. I have lots of friends····--·---··--··--·····-······-· 7 CJ LJ W LJ W 7 
8. I like the way I look·-····-·- -- 8 CJ LJ W LJ W 8 
9. I enjoy doinv work in all SCHOOL SUBJECTS·-· 9 CJ c:J c:J c:J c:J 9 
10. I like to run a nd  play hard···-···-··-··--···--··-· 10 c:J c:J c:J c:J c:J10 
11. llikeREAOING._ ...... -····-·--·-·-···-·-·-··-·--· 11CJ C] c:J D 011 
12. My parents are u sually unhappy or diAl)l)Ointad 
withwhatl do·-······--········- --- 12C] 0 0 0 012 
13. Work inMATHEMATICSisa•yforma .••..•..••• -. 13LJ LJ c:J O 013 
14. I make friends easily········-··--··-·-······-···-·-··· 14CJ W LJ c:J W 14
15. l haveaplaasantlooklnvfaCI---··--···-··-··- 1sCJ LJ LJ LJ c:J1s
16. lgetgoodmarklin a11SCHOOLSU8JECTS .•.•.••• 16LJ c:J c:J c:J O1e
17. lh1ta111ort1andgamas_ .... -.. -.• --···-·-····--··-· 17LJ LJ LJ LJ c:J11 
18. rmgoodatREAOING .• --·-····-·-···-····-··-···-· 1ec:J O CJD C]1a 
19. I like my parents·--·---·----·-··---·-········-· 19 CJ CJ O LJ CJ 19 
20. I look forward to MATHEMATICS .. --··-----· 20C] CJ O CJ 020 
21. Most kidlhavemorefriendsthan ldo __ . ____ ··- 21c::J LJ LJ O 021 
X 22. I am I n ica lookinv panon ····-······-·--··-···-····-· 22 CJ c:J c:J LJ LJ22 
23. I hate all SCHOOL SUBJECTS··········-·····-·-··-.. nC] LJ W W LJ 23
x 24. I 1njov IIIOfll and 01m11 .............. _ ............ _ ....... 24 D D D D D 24 
25. I am inmested in READING ............... ·-············· 25 D c:J D CJ LJ2s 
x 26. My parents lik1 ma ....................... _ ...................... 26 C] c:J D CJ 02e 
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X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
SOM£ 
TIMES 
MOSTLY FAUi. MOSTI.Y 
PALH PAUi 10Mf, f"U· f"US 
nMH 
TIOUI 
27. lgetgoodmarksin MATHEMATICS ................... 21C] LJ CJ LJ LJ27 
28. I get •lono with other k ldt nsily : ......................... 2ec:::J D D D 02s 
29. ldol otsofimportantth ings._ ........................... 29C] CJ CJ LJ C]29 
30. I am ugly .............................................................. JOC] CJ CJ CJ C]JO 
31. l lumthingsquickly inallSCHOOLSUBJECTS. 31LJ c:] LJ LJ CJ31
32. I have good muscJn .............. -... -·-·-............ 32 CJ CJ CJ CJ c::J 32 
33. I am dumb at READING··--- 33CJ CJ CJ CJ LJ33 
34. If I have children of my own I want to bring them 
up lika my parents raised me .............. -........... 34 CJ c:J c:J c:J c::J34 
35. lamlnterntedln MATHEMATICS ...................... 35 LJ c:J C] c::J c:J35 
36. lam111ytoli' ............................ -................ 36LJ DD D LJ36 
37. Overall I am no good .••••• -... -............... ·-···· 37CJ CJ LJ CJ CJ37 
38. Other k ids think I am good looking ...................... 38CJ CJ CJ CJ 0
38 
39. I am Interested in all SCHOOL SUBJECTS ......... 39CJ CJ CJ O 039 
"°· 1amgoodat,ports ....... _._____ 40  DD D CJ40 
41. lenjoydoingworkinREAOING ........................ 41CJ LJ CJ c::J LJ41 
42. My parents and I � a lot of time t09ethar ··- 42 c:J LJ LJ LJ c::J42 
43. I leam things quick ly in MATHEMATICS··-·-- 43CJ CJ CJ LJ c::J43 
44. Other kids went me to be their f� ---- «c:J LJ LJ LJ c::J« 
45. lngeneral lllkebe injjthewaylam .. ____ 45LJ LJ LJ LJ LJ45
46. I ha .. a good look ing body____ 46CJ D D D 046
47. I am dumb in all SCHOOL SUBJECTS·····--···- 47LJ c:::J CJ CJ c::J 47 
48. I can run a lonll way without stOl)p ing ................ csc:::J CJ CJ CJ CJ 48 
49. WO<i< In READING Is •asv lot m e ··-···-···-·-·· 49 c:J CJ CJ c::J c::J 49 
50. My parents 1<11 aasv to talk to···-----···-·-·-·· 50 LJ W CJ LJ CJ so 
51. I like MATHEMATICS ......................................... 51 c::::J c::J CJ c::J c::Js1 
152. I hive mor• friends thin most other kids ,om, ....... !52 r:::J LJ LJ 1--·· I LJ62 
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..,....
T1MCI 
�y PAUC, MOIIT\.Y 
PM.Sa ,..._.. - f- ,.,..,. 
T1MII ,.,..,. 
X 53. Overall I have I lot to be p,oud of---·--- 53CJ CJ CJ CJ CJsl 
x "54. l'mbetter looklnc,ithanmostof,,;yfriend1.-- 54CJ CJ CJ CJ CJs• 
55. I look forward to 111 SCHOOL SUBJECTS ·-·-- ssO D D CJ CJ 55 
57. 1 1ookforwardtoREADING .• _. _______ s1CJ CJ c:J c:J C]s1 
x 58. lget alongwellwi�myparents.--····-·- saC] c:J CJ c:J c:Jsa 
59. l'mgoodatMATHEMATICS .•.• --- --·- 59LJ CJ c:J c:J LJ59 
60. I 1m popular wit h kids of my own•··-·---- 60 D CJ c:J c:J LJ60 
X 61. I can't do 1'1ythlnQ rl�t-------·-- 61 CJ D D D CJ 61 
x . 62. I have nice fHtures like nose, and fVfl, and hair_ 62 CJ c:J CJ CJ c::J62 
63. Work in 111 SCHOOL SUBJECTS is nay for m e  - 63LJ c::J c:J c:J c:J63 
X 6-4. I'm good at throwino •bal ··---·---- 6-4CJ c:J c:J O 06-4
X 66. My parents and I haw I lot of fun toQe1her -- 68CJ O O O 0 66 
X 67. 1candothingsn-11nmostothetpeopl e--- s1CJ O O c:J c::Js1 
68. 11'1joy dolntwori<lnMATHEMATICS •• --- 66W c:J c:J c:J 068 
69. Most other kids like me-·-··-- --- 69CJ O c::J c::J c::Jss 
X 70. Other people think I am• good penon --·--- 70 CJ c::J c::J O c::J 70 
71. l l ke eUSCHOOLSUBJECTS .. ----- 11c:J O O CJ 011 
X n. A lot of things eoout me_ gooc1 ____ nCJ c::J c:J c::J CJ12 
73. 'l leam things quickly in READING --- 730 LJ LJ D LJ7J 
X 74, l'm11goodnmostotherpt011le _____ 1•CJ CJ O O 014 
x 71. 1 .... dumb1tMATHIMATlca ••• _. __ , ___ 11CJ CJD D 07!1
x 76. When I do tomtthing. I do it well ....................... 76 D D D D D 76 
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X 58. 1 am a good athlete--·- ··- - ---- 66CJ CJ LJ LJ CJ 58 
I 
65. I hate READING .• ---·-- ··-----·- 65CJ c:J c:J c:J c:Jes 
0 
THE PSYCHOLOGICAL CORPORATION 
555 ACADEMIC COURT, SAN ANTONIO, TEXAS 7820+2498 
TELEPHONE: (512) 299-1061 TELEX: 5106015629 TPCSAT FAX: (512) 270-0327 
Mr. Bill Lowry 
73 South 400 East 
Logan, UT 84321 
Dear Bill: 
September 14, 1988 
Enclosed are the materials for your SDQ-I study. The materials include: 
1. A letter to Dr. Thorkildsen outlining our position on the
research agreement;
2. A licensing agreement which Dr. Thorkildsen should sign and
return;
3. The SDQ-I Questionnaire;
4. Administration and scoring instructions and scoring
worksheet; and
5. A postage-paid envelope.
Be sure to attach a brief research proposal, marked "Exhibit A," with your 
signed agreements. Include a brief overview of the number and age of your 
subjects, your design and methodology, and the analyses you plan to 
conduct. 
Please note that the items comprising the various scales are indicated on 
the scoring worksheet. This should allow you to isolate the scales you 
are interested in using. Again, I will speak with Dr. Zachary to get his 
authorization for you to use isolated scales. If he agrees, you should 
keep in mind that The Psychological Corporation's copyright must appear on 
the Questionnaire regardless of whether you use all items or only some of 
them. In addition, if you administer only some of the items, it probably 
would not be possible to substitute item means for any items a child might 
leave blank (see the scoring instructions). 
HARCOURT BRACE JOVANOVICH, INC. 
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Mr. Bill Lowry 
September 14, 1988 
Page 2. 
Thank you again for your interest in the SDQ. I look forward to seeing 
the results of your study. Feel free to call me if I can be of any 
assistance. 
Encls. 
cc: RAZachary 
CSauer 
Sincerely, 
MARIE J. BEYER, M.A. 
Psychological Measurement Group 
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THE PSYCHOLOGICAL CORPORATION 
;;; AC:\DE:-.nc COCRT. SAN ANTONIO. TEXAS i8204-:498 
TELEPHONE: (5121 299-1061 TELEX: ;10601;629 TPCSAT FA .. X: (;lZ) :!i0-032i 
September 15, 1988. 
Ron J. ThorkilJsen, Ph.D. 
Developmental Center for Handicapped Persons 
Utah State University 
Logan, UT 84322-6800 
Dear Dr. �horkildsen: 
This letter is in regard to Bill Lowry's request to use the SDQ in 
research. The Psychological Corporation is now the publisher of the 
SDQ. SDQ-I will be available for purchase approximately November l, 
1988. The SDQ-II and the SDQ-III will be available shortly thereafter. 
However, research copies are currently available. 
We would like to encourage your use of the SDQ for research. However, 
because the SDQ is a copyrighted instrument, we can only make research 
copies available subject to certain conditions. Basically, we would 
furnish a copy of the questionnaire and grant permission for you to 
photocopy it. We wod:i also furnish administration and scoring 
instructions. The data you collect would be owned by you, but we would 
ask you to share with us a copy of your raw data and a summary of your 
analyses and results. In addition, should you decide to publish your 
study, we would require you to furnish a copy of the article to us prior 
to publication so that we could advise you of any proprietary materials 
that should be removed. (We would not review your article for any other 
type of content.) Finally, we would ask that you include a statement 
indicating that the SDQ is a copyrighted instrument that was used with 
the permission of The Psychological Corporation. 
If you agree to these conditions, simply sign and return both copies of 
the enclosed letter-of-agreement and attach a brief research proposal 
outlining your design, methodology, and proposed analyses. Be sure to 
include the age range of your subjects so that we can provide the correct 
questionnaire. A postage-paid envelope is enclosed for your convenience. 
Thank you for your interest in the SDQ. If you have any questions, 
please feel free to call me at our toll-free number, 1-800-233-5686. 
MJB/lb 
7875h 
Sincerely, 
Marie J. Beyer, M.A. 
Psychological Measurement Group 
HARCOURT BRACE JOV.A.NOVICH, INC. 
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AGREEMENT 
This Agreement made effective as of September 30, 1988 between The 
Psychological Corporation (herein "TPC") whose address is 555 Academic .Court, 
San Antonio, Texas 78204, and RON J. THORKILDSEN, Ph.D., (herein "the 
Licensee"), whose address is Developmental Center for Handicapped Persons, 
Utah State University, Logan, Utah 84322-6800, concerning the use ~f t
he 
SELF-DESCRIPTION QUESTIONNAIRE (herein "the test") for pre-publication 
research purposes, as follows: 
l. TPC agrees to supply the Licensee with one (l) copy of the questionnaire 
form and scoring instructions. Licensee may photocopy the questionna
ire for 
use in research only. Licensee agrees to use the results obtained 
in 
administering the Test in a manner consistent with applicable profes
sional 
standards. 
2. The Licensee agrees to keep confidential the materials provided 
by TPC and 
acknowledges that these materials have been provided solely for the
 purpose of 
conducting research in that no divulgence or reproduction (except as outlined 
in paragraph 1 above) of any such materials shall be made without the prior 
written consent of TPC. Licensee further agrees that TPC may termi
nate this 
agreement at any time for any reason, in which event all copies of
 the Test 
and all other related materials furnished to Licensee by TPC will b
e returned 
to TPC. 
3 . In consideration of TPC providing and permitting reproduction o
f the Test, 
the Lic2nsee agrees to furnish TPC with a copy of Lic .ensee' s raw da
ta. In 
addition, Licensee agrees to provide a report of Licensee's results 
and any 
appropriate tables. Any non-consumable Test materials provided to 
Licensee 
shall be returned to TPC within 30 days of the completion of Licensee's 
data 
collection. I~ subsequent editions or revisions of the Test, TPC, 
in its 
discretion, may publish or describe any tables, reports or summarie
s in 
various Test materials developed by TPC provided that Licensee is c
ited as the 
author of said tables, reports or summaries. Further, TPC may anal
yze the raw 
data for its own research needs with respect to the Test. Any unus
ed 
reproductions will be destroyed and Licensee agrees to so certify t
o TPC at 
TPC's request. 
4. Except as provided in Paragraph 3 above, all data collected by 
the 
Licensee in connection with Licensee's research will belong to Lice
nsee and 
shall not become the property of TPC. 
5. Any changes in the scope, proportion or direction of Licensee's re
search, 
as outlined in Exhibit "A" attached hereto must be approved by TPC
. 
6. TPC hereby acknowledges and agrees that Licensee may publish ma
terial 
based on the results of Licensee's research, provided that TPC is g
iven a copy 
of the manuscript prior to its publication in order to review and d
elete any 
proprietary or confidential material related to the Test. Licensee 
agrees to 
include the following statement in any such published report, article
 or 
version of Licensee's research conducted hereunder: 
The Self-Description Questionnaire is a copyrighted publication of 
The Psychological Corporation, and is used by permission. No reprod
uction 
of the SDQ may be made without permission of the Publisher. 
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Licensee further agrees to provide TPC with a copy of any reports, articles or 
publication of Licensee's research conducted hereunder. 
7. It is agreed and understood that this Agreement does not grant Licensee 
the right to publish or include any items from the Test provided hereunder in 
any published report, article or version of Licensee's research. 
8. Licensee warrants and represents that Licensee has the full right, power 
and authority to enter into this Agreement and to perform its terms including, 
without limitation, the right to provide to TPC the data obtained by the 
Licensee in the administration of the Test. Licensee agrees to indemnify and 
hold TPC harmless from and against any and all claims, damages, liabilities, 
costs, and expenses including legal expenses and reasonable attorney's fees 
ariaing out of any breach of the foregoing warranties and representations. 
RON J. THORKILDSEN, Ph.D. 
Licensee 
B 
Title Date 
THE PSYCHOLOGICAL CORPORATION 
John R. Dilworth 
Executive Vice President 
Date 
Appendix F 
Program Implementation Forms 
and Calculations 
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Preparing Yourself 
SUGGESTIONS FOR THE USE OF 
"MASTERING FRACTIONS" 
- practice setting up the equipment. 
- practice using the program before you teach with it. 
- look for subtle variations. 
- go through the write/check screens and the worksheets. 
- practice with the hand controller. 
- look for potential problem areas for your students. 
Preparing Your Environment 
- ensure the equipment is ready. 
- ensure the workbook pages are photocopied . 
- ensure the lighting level is appropriate. 
- ensure there is no glare on the TV screen. 
- ensure all students can read the screen and hear the audio track . 
- ensure there is adequate space for you to walk around the room . 
Preparing the Students 
- note the lesson number for today aloud. 
- call their attention to the infonnation on the screen (help them focus on the screen) 
- ensure students have paper, sharp pencils, etc. 
- position students having difficulty near the center of the group . 
- stop disruptions. 
- introduce support skills. 
- support the program verbally and by your actions. 
Evaluating Previous Leaming 
- use the review quiz. 
- allow adequate work time for each problem. 
- use quiz results to detennine remediation . 
- use the "1/5 criterion" 
- use progress sheets. 
- allow student mastery, not a weekly schedule, to detennine program pacing . 
Presenting and Remediating the Instructional Material 
- circulate among the students. 
- model/encourage appropriate student verbal response. 
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9/20/88 
- use the scan and step functions to freeze frame or review/reiterate concepts or vocabulary. 
- stop the program to clarify or enhance the instruction if students are having difficulty. 
Guiding Practice 
- circulate to check student progress on their work products. 
- diagnose student problems. 
- coach students, a step at a time, through new types of problems, using previously learned skills. 
- keep the pace moving. 
- have alternate work available for high achieving students (they can switch their attention 
from math to another project and back, as necessary). 
- work briefly with individuals, then circulate; review/remediate with the group as 
necessary. 
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Implementation Rating Sheet 
SUGGESTIONS FOR THE USE OF 9/20/88 
"MASTERING FRACTIONS" 
Preparing Yourself 1 _ 2 _ 3 _ 4 _ 5 _ 
- practice setting up the equipment.
- practice using the program before you teach with it.
- look for subtle variations.
- go through the write/check screens and the wor1<sheets.
- practice with the hand controller.
- look for potential problem areas for your students.
Preparing Your Environment 1 _ 2 _ 3 _ 4 _ 5 _ 
- ensure the equipment is ready.
- ensure the workbook pages are photocopied.
- ensure the lighting level is appropriate.
- ensure there is no glare on the TV screen.
- ensure all students can read the screen and hear the audio track.
- ensure there is adequate space for you to walk around the room.
Preparing the Students 1 2 3 4 5 
- note the lesson number for today aloud.
- call their attention to the information on the screen (help them focus on the screen)
- ensure students have paper, sharp pencils, etc.
- position students having difficulty near the center of the group.
- stop disruptions.
- introduce support skills.
- support the program verbally and by your actions.
Evaluating Previous Leaming 
- use the review quiz.
1 2 3 4 5 
- allow adequate work time for each problem.
- use quiz results to determine remediation.
- use the "1/5 criterion"
- use progress sheets.
- allow student mastery, not a weekly schedule, to determine program pacing.
Presenting and Remediating the Instructional Material 
- circulate among the students.
- model/encourage appropriate student verbal response.
1 2 3 4 5 
- use the scan and step functions to freeze frame or review/reiterate concepts or vocabulary.
- stop the program to darify or enhance the instruction if students are having difficulty.
Guiding Practice 2 3 4 5 
- circulate to check student progress on their work products.
- diagnose student problems.
- coach students, a step at a time, through new types of problems, using previously learned skills.
- keep the pace moving.
- have alternate work available for high achieving students {they can switch their attention
from math to another project and back, as necessary).
- work briefly with individuals, then circulate; review/remediate with the group as
necessary.
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Table F-1 
Interobserver Agreement Percentages on the Implementation 
Instrument 
Total 
Observations 
72 
48 
42 
54 
36 
54 
36 
60 
30 
24 
24 
480 
Exact Agreement 
Agrement within 
Frequency Counts 
Exact 
Agreement 
17 
19 
42 
40 
48 
33 
45 
36 
23 
36 
24 
363 
363 / 480 = 75.6% 
464 / 480 = 96.7% 
Agreement 
Within one 
Rating Category 
33 
36 
48 
42 
54 
36 
53 
36 
51 
51 
24 
464 
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Teacher Questionnaire 
Teacher --------------------------------------------
Date of Interview ----------------------------------
During your post- Mastering_Fra�tions interview, we collectedinformation regarding your reei,ngs about the progra�. The 
program developers are a�so inte�ested i� how you used Ma1!e!_!�g 
Fractions. They would like any information on how you may have 
moct1r,ed-the program. 
1. How many weeks do you normally spend on fractions, a� the
grade level you're teaching this year?
weeks ----------------------
2. Was there terminology or content in the Mastering Fractions
program which you modified. If so, what spec111c terms or
concepts stand out in your mind?
3. Were there instructional methods used in the program which
you modified? Specifically . •
a. Did you modify the 1/5 criterion for remediation, which
appears on the "CSP" screens? If so, how?
b. Did you require students to "write" or "copy" problems
where the program asked students to "copy the problem and
work it"? If not, what other approach(es) did you use?
c. Oid you require choral responses during the verbal
practice presented in the program?
d. Oid you use choral responses in place of written
responses? In what parts of th� program?
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4. Oid the students use the workbooks as homework or did they
use them as independent seatwork? (Please-c1rcle one or both 
- if both app1y, tnen state the approximate percent of time
for each.)
5. Oid you supplement the videodisc material with other
materials? If so, du-ring what parts of the program, or
regarding what concepts/strategies?
6. During the Fall session, USU Staff developed "Supplements"
intended to help students learn multiple labels for the
concepts they had learned during Mastering_Fr�tions; that
is, to generalize the concepts they were ,earning.
Oid you use the Supplements? --------------------
If so, do you think your students benefited from their use?
- --------------
7. Do you think that Mastering Fractions is appropriate for the
grade level you teacn? --------·----
8. 
If not, what recommendations would you have for its use?
Was there a point in the Mastering Fractions where your 
lowest students began to experiencectTirTcu1ty? 
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If so, at about what lesson? ------------------------
Appendix G 
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SDQ-I 
AD!{!N'ISTIU.TION AND SCORING INS7RUCTIONS 
Ad::tlnistration Instruc:1oos 
The following procedures are described for &roup ad'C!inistration; 
however, the procedures for individual administration are 
essentially the same.
o Tell the students that their responses will be kept confidential
and will not be made public. It is the responsibility of the
examiner to honor this promise. If some aspect of this assurance
is not applicable, it should be omitted, but these special
circumstances should be noted. These circumstances may affect
student responses.
o Give a copy of the SDQ-I Questionnaire and a pencil with an
eraser to each student. Help the students complete the
identifying and back6round infor:nation at the top of the £root
page. Make sure that none of the students oueos the
Questionnaire until instructed to do so.
o Ask the students to listen and follow along while you read aloud
the instructions on the front page. Do not allow questions
until after you have read the first sample item. Students are
often puzzled at the end of the second paragraph but this
puzzlement usually clears up after the exai:iples are given and
explained. It nay be useful to hold up the instrument when
reading the third paragraph and to point to the five boxes and
headings before reading the material in parentheses after
Example l. Briefly pause after reading the instructions for
Example 3 to allow students to mark their answers. Very few
students have problems arriving at an answer to Example 3 and
most understand how to mark their answer. However, questions
will not be allowed once administration of the test begins ,  so
answer all questions nov, and make sure the students understand
how to respond.
o After all students have responded to Example 3, be sure that
they do not tur:i the page until after you have read the next
paragraph aloud. A.f:er you read the sentence ·no not leave out
any of the sentences,· add the following statement:
w"E WILL 'BE GOBG QUII! FAS'!, A.'ID YOU WILL HAVE TO MARK YOUR. 
ANS';,,"E3. I�DLlTI:LY. TE:EN LISTEN TO THE NEXT SEY!ENC!. IF YOO 
FALL 'BEHIND, L�VE Otrr TliE SE�NCZS !OU HAVE NOT DONE. LISTI:N 
TO T'.::!E SE�NC! I AM �ING AND A.'tS';,,"ER TILl.:' ONE. I WILL ALLOW 
YOU TL'iE AI TEE END TO GO B.Ac:< TO A.'r:! SZ�NCZS TIIA:' YOtJ HA VE 
U::'T OtJT. 
Copr.ight @ 1988 by The Psycholog!cal Corporation.
rese::-Ted. Printed in the U.S.A. 
All rights 
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o When you are ready to begin, aay, PLL\SE DO NOT TAU::. TUR.� OV?R TE'.! PACE
AND BEGIN. Once you have started, be sure to atop any talking, 
comx:ienting, and deliberate or unconscious vocalization. 
o After the students have turned the page, begin reading the sentences in a
clear, loud voice. Read the sentence number before the start of each
sentence. The sentences should be read at a fairly rapid and ateady pace
(approxilllAtely eight sentences per minute). Read the sentenci tvice
vithout any pause. Then pause briefly and begin reading the next
sentence. Students may be sur?rised at how fast you are reading the
sentences, but they vill quickly keep pace. Do not stop to answer any
questions once you have begun reading the sentences.
o After you have completed reading all the sentences, say, NOW I WILL GIVE
YOU A MINUTE OR. TIJO TO CO BACK TO ANY SE..'fIE.'iC!S WICH YOU U7T OUT. BE
SURE YOU HAVE ONE, A.'ID ONLY ONE, ANS'..rEi. FOR EACH SZNTENC!. PLEASE DO
THIS NOW. WEN YOU HA VE COMPUTED ALL THE SE:ITE.'iCES, PUT YOUR P AP'Ei. FACE
UP ON YOUR DESK AND VAIT QUIETLY FOR THE REST TO FL'ilSR. IF THEi.'E ARE
ANY QUESTIONS ABOUT COMPLE1'ING THE SENTENCES HOLD UP YOUR HAND, A.'ID I
WILL COME TO YOU.
o At this time if there are any questions, go to the individual student. If
a student has trouble understanding a few words or expressions,
parapb.rase the expression as best you can vithout changing the meaning of
the sentence. Ask the student to answer it as best he or she can. If
the student has trouble vith a number of words or expressions or h.as
enother problem vbich cannot be quickly and easily rectified, simply
indicate the problem on the front of the first page and thank the student.
Although proble:ns in administering the SDQ-I are rare, several potential 
problems and solutions are presented below to assist the user. 
If a student interrupts you during the administration of the items to ask the 
meaning of a word or the interpretation of an item, ask the student to wait 
until you have finished reading all the sentences. The student should be 
encouraged to continue vith the other items and leave the problem item until 
the end. 
It is also possible that a student may lllistakenly mark the answer to one or 
more ite:ns in the wrong place on the Questionnaire. The layout of the SDQ-I 
makes this unlikely, but if this happens, si�ply tell the student to cross out 
the incorrect response and substitute the correct response. If this h.as 
occurred for a large number of respon.ses, it may be necessary to transfer the 
correct responses to a new Questionnaire. 
Finally, there may be a few students vho do not keep pace with the 
ad.ministration, no matter how often they are encouraged to do so. If they 
persist after several reminders, it is best to allow them to proceed at their 
own pace. Allow such students time to complete the SDQ-I after all the 
sentences have been read aloud, and check to see that they have had no 
proble:11s. Si:nilarly, there may be students who want to go ahead of the 
administration, particularly if the pace of ad.ministration is not reasonably 
fast. Once again, encourage the� to stay with the group, but allow the� to 
proceed at their owu pace if they persist. 
Appendix H 
Assumptions for the Statistical 
Analyses 
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Hypothesis One--The Correlation 
between Self-Concept and 
Achievement Scores 
172 
There are three conditions for the use of the 
Pearson Product Moment Correlation Coefficient. First is 
that the measurements were made on interval or ratio 
scales. In the present research the grade equivalent 
scores are taken from a standardized test of mathematics 
achievement. They are interval scale data. 
Since the math self-concept (SDO-I) raw scores are 
sums of individual item ratings, the scale scores (e.g., 
Mathematics Self-Concept) can vary from Oto 40. Marsh 
(1988) indicates that, since the 
wording of the items on the SDQ-I academic 
scales is strictly parallel except for the words 
"Reading," "Mathematics," and "All School 
Subjects . . .  it may be reasonable to compare 
the raw scores for just these three scales (p.21). 
Hence, the data were considered quasi-interval (see 
Ferguson, 1981, pp. 12-14) and comparable across scales. 
The second condition is that the regression line fit 
by the least squares criterion, that best describes the 
distribution of the data, is rectilinear. A bivariate 
frequency distribution plot of pretreatment math self­
concept and percentage correct scores on the math 
standardized achievement test indicated a relatively low 
relationship between the two (see Figure H-1). Because 
of the dispersion of data points in the scatterplot 
Figure H
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it is difficult to determine whether the relationship was 
rectilinear. Given these conditions, the correlation 
cannot approach 1.00. The reason for this is apparent 
when the individual distributions for each of the 
variables are examined--condition three. 
A third condition is required in order that the 
resulting coefficient not be suppressed, given a 
particular set of data. It is that the separate 
frequency distributions of the scores, on the two 
variables being tested for correlation, are of the same 
shape. See Figures H-2 through H-5. The distribution of 
scores on the standardized achievement test is more 
symmetrical than that of the SDQ scores (see Table H-1). 
Table H-1 
Descriptive Statistics for the Self-Description 
Questionnaire Math Scale Scores 
SDQ 
Math 
Self-Concept 
Scores 
Standardization 
Sample 
X = 28.78 
sd = 8.83 
n = 3562 
skew = -0.51
X = 
sd = 
n = 
skew = 
study Sample 
at Pretest 
Grade 5 Grade 4 
30.04 28.78 
8.16 8.41 
286 52 
-.61 -.61 
* 
Standardization sample information 
from Marsh. 1988, p. 165. 
The SDQ distribution is skewed left (negatively). That 
is, among these upper elementary students, math self­
concepts tend to be high. This finding is consistent 
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with results obtained by Marsh and associates (Marsh, 
1988, p. 20). As noted above, under these conditions, a 
high correlation is not possible, since all of the high 
scores on the skewed distribution cannot be matched with 
a corresponding number of high scores on the symmetrical 
distribution. 
Although the univariate frequency distributions are 
of different shapes, each appears to be similar in shape 
to its respective standardization sample frequency 
distribution scores. Table H-2 shows a skewness of the 
grade-four scores almost twice that of the grade-five 
Table H-2 
Descriptive Statistics for Percentage Scores on the 
Standardized Achievement Pretests 
Percentage 
Scores 
X 
sd 
n 
skewness 
= 
= 
= 
= 
Grade 5 
45.2 
16.5 
285 
.435 
Grade 4 
27.4 
12.2 
52 
.822 
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scores. The grade five version and level of each 
standardized test was administered to grade-four and 
grade-five students. Analyses for hypothesis one were 
cond.ucted separately on the grade-five data and the 
grade-four data cases to control for confounding by grade 
differences. The resulting sample sizes (grade five, n = 
285; grade four, n = 52) were adequate to provide an 
estimate of the correlation. 
Hypothesis Two--Pre- to 
Posttest Gain in Mathematics 
Self-Concept Scores 
180 
At test for differences between two correlated 
means requires that the score distributions both be 
normal, and that the variances of the two sets of scores 
be equal. Figures H-6 and H-7 show that the 
distributions of the math self-concept ratings pre- and 
posttest are skewed negatively (skewness -0.719 and -
0.794 respectively). The t test is robust to violations 
of this assumption (Ferguson, 1981, p. 181). At test 
indicated that the difference between the two variances 
was not statistically significant. The second assumption 
was satisfied see. Raw scores were compared. 
Count 
2 
0 
0 
0 
0 
1 
3 
1 
1 
3 
4 
� 2
0. 4
� 3 
§ 6
y 4
� 7
� 4
..c 3
� 3
:E 9 
6 
5 
5 
11 
11 
5 
7 
8 
8 
9 
19 
17 
Mean 
Mod·e 
Kurtosis 
SE Skew 
Maximum 
Value 
8.00 -
9.00 
10.00 . 
11.00 . 
12.00 . 
13.00 · =
14.00 · =-
15.00 -·
16.00 - .
17.00 - =-
18.00 =-
19.00 - .
20.00 =-
21.00 . 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
35.00 
36.00 
37.00 
38.00 
39.00 
40.00 
=-
. =-
. 
. 
. 
=-=-. . . . 
FigureH-6. Histo 
math self-concept 
at pretest for th 
treatment group 
=· 
=-
gram of 
ratings 
e 
1 .•....... 1 •........ 1 ......... I ......... I ......... I 
0 4 8 12 16 20 
Histogram Frequency 
30.789 
39.000 
-.290 
.186 
40.000 
Std Err 
Std Dev 
SE Kurt 
Range 
Sum 
.594 
7.767 
.369 
32.000 
5265.000 
Median 
Variance 
Skewness 
Minimum 
n 
32.000 
60.320 
- . 719
8.000 
171 
181 
Count 
2 
0 
0 
0 
0 
1 
0 
0 
3 
3 
1 
0 
1 
+> 1 
3 
10 
<-;> 10 
4- 6
6
� 10 
:::E: 9 
4 
6 
10 
12 
8 
3 
8 
4 
9 
16 
26 
Mean 
Mode 
Kurtosis 
S E, Skew 
Maximum 
Value 
8.00 -
9.00 
10.00 
11.00 
12.00 
13.00 -
14.00 . 
15.00 . 
16.00 =-
17.00 · =-
18.00 · =
19.00 . 
20.00 - .
21.00 - .
22.00 -·
23.00 - .
24.00 . . 
25.00 . .
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
35.00 -
36.00 
37.00 
38.00 
39.00 
40.00 . 
=· 
. =-. . 
=· =-
. 
. . .=-
FigureH-7. Histog 
math self-concept 
at posttest for th 
treatment group 
ram of 
ratings 
e 
I ......... I ......... l ......... I ......... I ......... I 
0 6 12 18 24 30 
Histogram Frequency 
31.684 
40.000 
.424 
.186 
40.000 
Std Err 
Std Dev 
SE Kurt 
Range 
Sum 
.540 
7.066 
.369 
32.000 
5418.000 
Median 
Variance 
Skewness 
Minimum 
n 
33.000 
49.923 
-.794 
8.000 
171 
C. 
Cl) 
u 
C: 
Hypothesis Three--The Difference 
between Change Scores in Mathematics 
Self-Concept and Academic 
Self-Concept 
Marsh has suggested that "it may be reasonable to 
compare raw scores" across the three academic scales of 
the SDQ (Marsh, 1988, p. 21). If the pretest scores on 
the two scales had been the same in the present study, 
posttest scores could have been compared directly. 
However, Table H-3 shows that the pretest academic self­
concept mean is slightly smaller than that of the math 
self-concept mean, and that the academic self-concept 
data for the present study are fairly consistent with 
what Marsh and his associates observed. 
Table H-3 
Descriptive Statistics of Academic and Math Self-Concept 
Scores at Pretest for the Treatment Group 
Instrument 
Academic 
Self-Concept 
Math 
Self-Concept 
Standardization 
Sample 
X SD 
29.53 6.17 
28.78 8.83 
(Mastering Fractions) 
Study Sample 
at Pretest 
X SD 
29.20 5.97 
30.79 7.77 
28.88 8.54 (Control) 
Note, however, that the pretest math self-concept 
mean rating of the treatment group in the present study 
183 
184 
is somewhat higher than that for the standardization 
sample, while that of the control is more in line with 
the Marsh's observations. As noted earlier, it could be 
that the treatment group students' ratings were 
anticipating success with the Mastering Fractions. Note 
also that the treatment group standard deviation is 
smaller, consistent with a distribution of scores which 
is negatively skewed and concentrated relatively near the 
ceiling of the instrument. 
Given these differences at pretest, it was necessary 
to compare change scores, rather than posttest scores. 
The variances at pretest are not equal, nor are the 
distributions of raw scores normal. Figures H-8 and H-9 
are histograms of the change scores on both instruments. 
The academic self-concept change score distribution 
shows very slight skewing. The math self-concept 
distribution is more skewed. The t test is robust to a 
violation of the normality assumption with large sample 
sizes. The t test for correlated samples (used in this 
analysis) takes into account differences in variances by 
the incorporation of the correlation between the two sets 
of scores, as noted in Ferguson (1981, p. 181). 
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Hypotheses Four and 
Five--Posttest Differences 
between Research Group Means 
To interpret an analysis of covariance it is 
necessary that the measurements be mutually independent. 
That is, it is important to choose a unit of analysis 
which ensures this independence of observations. 
187 
Students are usually considered to be non-independent of 
their respective classes. However, in this study, the 
number of school classes was limited to 17. Therefore, 
the unit of analysis chosen was ''student" to provide an 
adequate N-size. There were 337 cases used in analysis, 
two levels of research group (treatment and control), and 
three levels of achievement (high, middle, and low). 
In addition to independence of observations, several 
other assumptions are required to interpret an analysis 
of covariance. The scores should be drawn from and 
represent normally distributed populations. Figures H-10 
through H-13 are histograms of the math self-concept 
data, broken down by experimental group and testing date 
(pre- and post-). All of the sample distributions 
exhibit negative skewing, characteristic of the scores 
Marsh and associates have obtained. Analysis of 
covariance is robust to violations of this assumption. 
F-max was used to test the assumption that cell
variances were equal. The data met the assumption of 
homogeneity of cell variances. 
The regression line of the posttest math self­
concept scores on the covariate (pre-math self-concept 
188 
scores) was examined via a scatterplot (Figures H-14 and 
H-15). The lines appear to be rectilinear, satisfying 
this assumption of ANCOVA. 
The final assumption for the use of ANCOVA is that 
the rectilinear regression lines be parallel. This 
assumption was tested during the ANCOVA analysis. The 
probability values for both factors is greater than 0.10 
(0.604 for research group by pretest math self-concept 
and 0.660 for achievement level by pretest math self­
concept), indicating that the lines not statistically 
significantly non-parallel. Considering the assumptions 
tests described in this section, analyses of covariance 
could be legitimately performed. 
The raw gain score analysis requires that the 
standard deviations not change significantly from pre- to 
posttest. The F-max test applied above yielded non­
statistically significant results. 
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Self-Concept 
Research Questions One and Two 
The assumptions for interpreting the correlation 
coefficient have been noted above. The change scores 
meet the assumptions in both cases. Raw math self­
concept rating change and percentage correct change 
scores on the criterion-referenced scores were used in 
the analysis. 
Research Question Three 
T test assumptions apply to the final research 
question. Issues regarding the distribution shape and 
homogeneity of variance were addressed under hypothesis 
three above. The data for cwestion three meet the 
assumptions adequately. 
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